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Sandcasting in ‘Hiduminium 
* Hiduminium’ so to speak, grew up with the British Aircraft Industry. In meeting the ‘high 
standards of quality and performance demanded by the industry, this series of alloys became 


world famous, Our illustration shows ‘ Hiduminium’ R.R.50 being poured into a hand 


made mould for an Armstrong Siddeley Stator Casing. H G H 


make light work of it with DUTY 


ALLOYS 


HIGH DUTY ALLOYS LTD., SLOUGH, BUCKS. TELEPHONE: SLOUGH 21201. INGOT, BILLETS, FORGINGS, CASTINGS 
& EXTRUSIONS IN ‘HIDUMINIUM™* AND ‘MAGNUMINIUM™ ALUMINIUM & MAGNESIUM ALLOYS. * Registered Trade Marks. 

















‘Go anywhere — do anything ... WOODHEAD-MONROE Shock 
Britain’s most versatile vehicle can Absorber is standard equipment for 
be seen in use all over the World— the Land-Rover ... the most 

as a 4-wheel tractor, a towing and obvious choice for stable cornering, 
delivery wagon or engaged in a first-class comfort, and above all, 
hundred and one of the arduous for the ability to ‘take it’ under 
tasks in agriculture and industry. every condition and on every 

Small wonder then, that the occasion. 
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Oil, Petrol and Gas 


EVERTING to our recent notes under the 
heading ‘Persian Oil,” every engineer who has 
given any thought to this country’s fuel situation 
must be concerned at certain aspects of this 
very serious subject. Particularly is it to be regretted that 
the whole matter has been treated in such a careless 
fashion from the earliest days of the internal combustion 
engine. Even in countries blessed with large deposits 
of both solid and ‘liquid fuels, there has been consistent 
and reckless squandering of these irreplacable resources. 
In Britain, right up to the present moment, no attempt 
has been made to use our natural resources of solid fuel 
economically, or to the best advantage. This wastefulness 
might perhaps have been excused in the very early days of 
science and engineering, yet even through the later years 
when there was a full knowledge of better methods, no 
attempts were made to apply them. With greatly accelerated 
rates of consumption, the necessarily tentative estimates 
of the geologists may well be falsified. In any event such 
estimates are based on 


efficiency of burning little over 10 per cent. Had we pro- 
cessed that 40 million tons of domestic coal we should 
have obtained as by-products 100 million gallons of 
benzole and 660 million gallons of crude tar, which, 
after further distillation or hydrogenation, would provide, 
with the benzole, 25 per cent of the oils and spirits con- 
sumed in Great Britain in 1947. Additionally, there 
would be available over 1,000 million therms of heat in 
the gas produced by that processing, or one-third of 
Britain’s 1947 gas consumption. The total value of these 
by-products is well over 50 million sterling. But after 
that processing we should still have remaining 30 million 
tons of semi-coke which would light just as readily as coal 
in the ordinary household grate and would, because of its 
greater radiant heat, be equally effective in household 
heating as the 40 million tons of raw coal. Finally, the 
reduction of damage to health and property which would 
result, would give a further return of at least £25 million. 

“In 1947 we consumed (excluding bunker fuel) about 
10 million tons of oils and spirits. Had we processed all 
the coal raised in Britain in 1947 we could have obtained 
between 8 and 12 million 
tons of home-produced oils 





assumed rates of consump- 
tion and are, of course, 
approximations only. Com- 
plete exhaustion may there- 
fore be reached well before 
the periods now held to be 
conservative. 

In this connection some 
very sobering statements 
were made in a lecture 
recently presented by Sir 
Claude Gibb to the York- 
shire Section ef the Institute 
of Fuel. This important 
lecture is really a grave 
challenge, and appeals to 
those in authority for sane 


Steel. 





G. GEOFFREY SMITH, M.B.E. 


The Automobile Engineer regrets to record the 
death, on June 29th, of G. Geoffrey Smith, M.B.E. He 
died at his home at Radlett, Herts., after a brief 
iliness which rapidly became critical. 
was editorial director of The Autocar, The Motor Cycle, 
Motor Transport, The Automobile Engineer, Flight, Aircraft 
Production, Bus and Coach, British Plastics and The 
Architect and Building News. 
which he was associated included Yachting World, 
Machine Shop Magazine, Metal Industry and Iron and 
He was a director of Iliffe and Sons Ltd. from 
1923; advisory editor of Flight from 1927 until 1934 and 
then, on its acquisition by lliffe’s, a director of Flight 
Publishing Co. Ltd.; a director of the Louis Cassier 
Co. from 1943; and a director of Associated Iliffe Press 
—embracing all these companies—from 1945. 


and spirit by distillation and 
hydrogenation of residues. 
“With our national fin- 
ances in the parlous state 
they now are, how can we 
go on ignoring these facts ? 
It has been said that because 
Ministers change—and even 
sometimes Governments 
change—it is not possible 
to lay down any policy for 
more than a few years ahead. 
What utter nonsense that 
idea becomes, when we are 
today building power 
which will have a life of at 
least thirty years and thus 


Geoffrey Smith 


Other Iliffe Journals with 








methods of coal utilization. 
Among many searching 
comments Sir Claude makes the following statement. His 
comments are based upon facts that are not in dispute and 
they constitute a most serious indictment of past and 
present policies. 

“The domestic consumption of coal in Britain today is 
just under 40 million tons per annum, with an overall 


are laying down a_ fuel 

policy for thirty years ahead. The tragedy is that our 

present fuel policy is wrong and could not be rectified fully 
for at least thirty years even if we started today.” 

It will be understood that Sir Claude is pleading only 

for a rational policy in the treatment of coal. The Auto- 

mobile Engineer has for over 30 years appealed for a rational 
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handling of the complete fuel situation, more particularly 
as this affects fuel and lubricating oils for the internal 
combustion engine. In the matter of fuel, in addition to 
any large quantities that could be made from coal, there 
are of course as previously pointed out, immense volumes 
of methane that could be collected from sewage disposal 
works. In addition, there are the alcohols and various 
other sources of fuel for the internal combustion engine. 

As pointed out in the note published in June, Germany 
managed to supply both its war and civilian needs solely 
from indigenous sources, chiefly the unpromising brown 
coal. Had a fuel industry been planned in Britain, con- 
currently with the rise and growth of the road vehicle 
industry, we should have by now secured at least a con- 
siderable measure of independence. 

Although not deeply discussed in Sir Claude Gibb’s 

per, fuel planning is basically, part only of a compre- 

ensive transport planning. Such planning should of 
course include the correct utilization of engines and 
vehicle types for the specific work that has to be done. In 
Britain, with its highly evolved railway network, all long 
distance transport should properly centre around the rail- 
way system. However, this is a very large matter indeed 
and probably too much bound up with the bogus economics 
of early railroad history ever to be sorted out by engineers. 
The really prominent fact that remains always in the fore- 
ground is the immediate necessity of a complete cessation 
of coal squandering, plus full exploitation of all other fuel 
resources, both actual and potential. 

Now that Britain is stated to have the most highly 
mechanized farm industry in the world, tractor fuel 
consumption is on such a scale that the employment of 
petrol engines for this purpose is an unwarranted and 
wasteful extravagance. In this connection, a scheme now 
operated on a farm in Germany is based upon processing 
farm manure. All organic waste, including animal dungs, 
goes to the gas plant for the production of farm power. 
Experiment with the residue, shows that full manurial 
value is preserved. The gas is compressed into cylinders 
for driving the tractors and is piped under low pressure 
for heating, cooking on the farm, and for running gas 
engines for threshing machines andother mechanizations. 
It is stated the compressed fuel gas for tractors costs the 
equivalent of 1s. 3d. per gallon for petrol and that with the 
low pressure gas, 1 kW of electricity is replaced by gas 
costing one-fifth of a penny. As the above relates to a 
relatively small installation, it is evident that on a large 
national scale, very remarkable results should be achieved. 


Le Mans 


OTWITHSTANDING the extremely creditable 
performance of British cars in last year’s event, 
the result of this year’s Grand Prix d’Endurance 
probably exceeded the most sanguine expectations 

of both entrants and well wishers. Not only did a Jaguar 
handsomely defeat the strongest possible competition by 
finishing first in the general classification, but the Aston 
Martin entry comprising five cars, of which two were 
private entries, finished intact after an unprecedented 
display of high speed reliability. Jaguar, Aston Martin 
and Jowett each provided class winners, while a Jaguar 
also contributed a new lap record. ; 

Reference was made in the Automobile Engineer for July 
1950 to the regulations governing this race. These permit 
what may be termed “production prototypes” to compete 
against more normal sports cars. It is not surprising, 
therefore, that ultimate success in the general classification 
must apparently inevitably fall to a car of this type. Further, 
a high mortality rate is to be expected among these cars. 
Whatever view may be taken of this particular regulation, 
it is now apparent that when a British manufacturer avails 
himself of it, the resulting vehicle can be master of all 
competitors. 

While there remains much for discussion regarding the 
regulations under which this race is run, it is undoubtedly 
the most searching test of high speed reliability in the 
motoring calendar. It constitutes the ultimate standard 
by which the informed motoring public assesses the real 
performance of cars. Success is therefore of incalculable 
value to a national industry, and full credit must be given 
to those manufacturers who lend their support, whether 
openly in the form of team entries or by less direct but not 
less effective help. 

As a technical journal we are especially appreciative of 


' the purely engineering achievement to which such remark- 


able performances bear witness. Particularly impressive 
in this connection is the success of a comparative newcomer 
such as the Jaguar. Knowing full well the importance of 
lengthy development periods, the technical aspects of the 
Jaguar performance must tend rather to overshadow the 
outstanding merit of the Aston Martin team display. 
Neither must the Jowett as a class winner be overlooked 
in considering the more spectacular displays of the larger 
cars. The whole event does in short, provide a timely and 
invaluable antidote to the depressing effects of certain 
other high speed enterprises. 
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THE ASTON MARTIN D.B. II 


A 23-Litre Chassis of Unusual Design and Performance 


MONG sports cars of the highest 
quality, the Aston Martin has 
for many years performed in its 

standard form with consistent success 
in competition. Further, it has always 
embodied distinctive design features 
that, in conjunction with a high 
degree of craftsmanship in assembly, 
resulted in a vehicle of markedly 
individual character. 

Since the firm became a unit of the 
David Brown organization, along with 
Lagonda Ltd., a certain merging of 
design followed, and basically similar 
engine and gearbox units are common 
to the two cars. Apart from this, 
however, the Aston Martin chassis 
remains a highly individual design 
that despite its limited engine capacity 
has already demonstrated its high 
speed reliability in the field of sports 
car racing. The car has altogether 
exceptional performance in terms of 
acceleration and maximum speed, 
obtained without any apparent sacri- 
fice of engine smoothness. 

Alternative -engines are offered, 
namely, the standard unit with 6.5 : 1 
compression ratio with 107 b.h.p., and 
the “Vantage” engine with 8.16: 1 








SPECIFICATION 
ENGINE: Six cylinders. Bore and 
stroke 78 mm.x90 mm. _ Swept 
volume 2,580 c.c. Standard engine: 
maximum b.h.p. 107 at 5,000 r.p.m., 
maximum torque 130 Ib. ft. at 3,000 
r.p.m., compression ratio 6-5:1. 
‘Vantage’ engine: maximum b.h.p. 
123 at 5,000 r.p.m., maximum torque 
144 Ib. ft. at 2,400 r.p.m., compression 
ratio 8-16 : 1. Four bearing crankshaft. 
Twin overhead camshafts with valves 
inclined at 30 deg. to the vertical. 

CLUTCH: Borg and Beck single dry 
plate 9 in. diameter. 

GEARBOX: Four forward speeds and 
reverse, synchromesh on top, third and 
second speeds. Standard ratios, top 1:1, 
third 1-33:1, second 1-98:1, first and 
reverse 2:92:1. Close ratio, top 1:1, 
third 1-:26:1, second 1-87:1, first 2-92:1. 

REAR AXLE: Salisbury, semi-floating, 
hypoid. Alternative ratios, 3-5;1, 
3°67:1, 3:77:31, 4-11. 

SUSPENSION: Front, independent by 
trailing links and coil springs. Rear, 
by trailing links with transverse 
stabilizing rod. 

BRAKES: Girling two-leading shoe 
hydraulic. Drums 12 in. diameter x 24 
effective width. 

DIMENSIONS: Wheelbase 8 ft. 3 in. 
Track front and rear 4 ft. 6 in. Turning 
circle 35 ft. Ground clearance 84 in. 
Weight dry 22 cwt. 








compression ratio giving 123 b.h.p. 
Further, alternative gearbox and rear 
axle ratios are available. The frame 
is built up with rectangular section 
steel tubes, while the suspension is by 
means of trailing links and coil springs, 
front and rear. An anti-roll bar is 
embodied in the independent front 
suspension and lateral location of the 
rear axle is by means of a Panhard rod. 


Engine 

The six-cylinder engine has a bore 
and stroke of 78 mm. x 90 mm. giving 
a swept volume of 2,580 c.c., and a 
piston area of 44.44 sq. in. The 
standard engine, with a compression 
ratio of 6.5: 1 develops 107 b.h.p. at 
5,000 r.p.m., and gives a maximum 
torque of 130 Ib. ft. at 3,000 r.p.m. 
With the alternative compression ratio 
of 8.16: 1 in-the “Vantage” engine, 
the maximum output is 123 b.h.p. at 
5,000 r.p.m., with a maximum torque 
of 144 Ib. ft. at 2,400 r.p.m. 

As shown in the accompanying 
illustration, the cylinder block is of 
unusually rigid design, since the 
main bearings are carried in separate 
light alloy split annular housings 





The Aston Martin D.B.II chassis 
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assembled on the crankshaft, which is 
then threaded into the crankcase from 
the rear end. Setscrews mating with 
slots in the bearing housings provide 
circumferential location. The front 
main bearing however is carried 
directly in the crankcase and provides 
axial location of the crankshaft in 
conjunction with the flanged nose 
piece embodying the auxiliary drive 
sprockets and fan pulley, when 
assembled. 

The exceptional stiffness of the 
crankcase is obtained in the upper 
region by careful ribbing and in the 
lower region in consequence of the 
crankcase bearing housing construc- 
tion. As is seen in the illustration the 
crank bearings are housed in alloy 
bearing housings which make possible 
the elimination of the normally open 
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crankcase allowing 
a measure of lower 
end bridging which 
substantially 
stiffens the whole 
crankcase. The in- 
tegral crankcase 
and cylinder block 
material is cast iron 
having the follow- 
ing composition : 
Tensile— 
16/18 tons/sq. in. 
Brinell—218/242 
Carbon— 
3.10-3.40 per cent 
Silicon— 
2.0—2.30 per cent 
Sulphur — 0.01 per cent max. Copper — 0.40-0.50 per cent 
Phosphorus — 0.25 per cent max. Nickel — 0.15-0.25 per cent 
Manganese — 0.60-0.80 per cent Chromium — 0.20-0.25 per cent 
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Main bearing housing and oil feed 
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Cross-section of Aston Martin D.B.II engine 
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Wet cylinder liners are fitted and 
are of the Sheepbridge Loded Centri- 
cast material. Sealing washers are 
fitted under the flanged bottom end, 
each washer being of figure 8 shape 
for each pair of liners. The top faces 
of the liners stand 0.002 to 0.005 in. 
above the top face of the block before 
the head is pulled down. 

Made in Toco Hardened EN.9 the 
four bearing crankshaft has integral 
balance weights and the customary oil 
drillings for big end _ lubrication. 
Journal diameters are 2.5 in. and the 
lengths of the journals are as follows : 


Front — 1.61 in. 
Intermediates — 1.165 in. 
Rear — 1.54in. 
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The crankpins are 2 in. dia., with 
an effective length of 1.15 in. Alumin- 
ium alloy bearing housings split 
diametrically carry the Glacier steel 
back white metal bearings for numbers 
2, 3 and 4 journals. These bearing 
housings are 6 in. outside dia. and are 
shown assembled on the crankshaft in 
the accompanying illustration, in which 
can also be seen the slots for circum- 
ferential location by means of set-pins. 
Three 2 B.A. bolts retain the two 
halves of each bearing housing, the use 
of two bolts on one side being dictated 
by the necessity for providing an oil- 
way for the main bearing feed. The 
arrangement is shown in a scrap sec- 
tion drawing. 


























Camshaft drive and oil circulation system 
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The front main bearing is a steel 
back white metal ring having one cut. 
Split thrust rings are provided on the 
end faces of the bearing housing to 
provide axial location for the crank- 
shaft. The front end extension of the 
crankshaft carries a thrust flange and 
the auxiliary drive sleeve with which 
the sprockets and fan pulley are formed 
integrally. Three Woodruff keys pro- 
vide circumferential location and the 
assembly is retained by a nut. A 
synthetic rubber oil seal is carried in 
the aluminium alloy timing case, while 
at the rear end the crankshaft ter- 
minates in the flange to which the 
flywheel is attached, and having a 
return thread on its outside diameter. 
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—Standard engine | 


---Vantage engine 
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BHP 


1000 2000 3000 4000 5000 
RPM 


Performance curves 


An oil thrower is also provided 
inboard of the flange. 

An EN.8 starter ring is shrunk on 
to the EN.9 flywheel and the clutch 
spigot bearing is a ball bearing 
locating partly in the end of the 
crankshaft and partly in the hub of the 
flywheel. 

Made in EN.26, the connecting rods 
have a centre distance of 6.4375 in. 
and are of H-section, with supporting 
ribs or “‘wings” at the big end. The 
bearing cap studs are formed inte- 
grally with the rod, and the bearing 
cap is located by the fit of the studs. 
The big ends are direct-lined with 
white metal, the connecting rod and 
cap being bored and faced together 
before metalling. A phosphor bronze 
bush forms the small end bearing. 

Solid skirt pistons of either Special- 
loid or Hepworth and Grandage 
manufacture carry two compression 
and two slotted scraper rings each. 
The compression rings are 14 mm. 
wide and the scraper rings in.;. wide. 

Secured to the cylinder block by 
14 studs, the chromium iron cylinder 
head has the following material specifi- 
cation : 


Tensile 

strength — 17 tons per sq. in. 
Brinell — 200/240 
Total carbon— 3.10-3.40 per cent 
Combined 

carbon — _ 0.55-0.75 per cent 
Silicon — 2.0-2.30 per cent 
Sulphur — 0.12 per cent max. 
Phosphorus — 0.20 per cent max. 
Manganese — 0.75—1.00 per cent 
Chromium — 0.25-0.40 per cent 


The combustion chambers are hemi- 
spherical in form and carry Brichrom- 
ium valve seats, which are shrunk in. 
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The silchrome inlet valves have a seat 
angle of 30 deg. and a head dia. of 
1.515 in. whereas the exhaust valves 
are in XB steel and have a seat angle of 
45 deg. and a head dia. of 1.375 in. 
The valve lift is 44 in. and the valves 
have an included angle of 60 deg. 
Twin overhead camshafts operate 
the valves through the medium of 
thimble tappets. No provision is made 
for valve clearance adjustment, but a 
boss is provided on the inside of each 
tappet head and is ground to provide 
a range of thicknesses to permit of 
selective assembly for correct tappet 
clearance. The tappets work direct in 
the cylinder head material, as also do 
the Monikrom chill-cast camshafts 
which are driven by duplex roller 
chains in two stages. Aluminium alloy 
caps are provided for the camshaft 
bearings and end location is by means 
of a flange on the camshaft, locating in 
a recess in the front bearing housing 
and cap. Each bearing cap, of which 
there are six to each camshaft, covers 
two bearings. The camshaft sprockets 
which are flange mounted, are attached 
by two } in. and one + in. set-pins. 
For the initial timing of the engine, 
a range of nine holes is provided in the 
sprocket flange, and after initial setting 
of the timing, one of these holes is 
bored out to ; in. dia., thereby 
ensuring that the timing cannot be 
lost after any subsequent dismantling 
of the camshaft drive. The two-stage 
chain drive to the camshaft provides a 
drive for the water pump from the 
intermediate sprocket spindle. The 








Crankcase showing main bearing housing 
Supports 


pump housing is formed in the timing 
cover and. the normal type of Morgan 
seal is provided. All intermediate 
sprocket bearings are of phosphor 
bronze, and patented hydraulic chain 
tensioners of Aston Martin design are 
provided for each stage of the drive. 
Hydraulic operation is from the main 
pressure feed. 





Off-side of Aston Martin engine 
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Near-side of Aston Martin engine 


The valve timing is as follows : 
Inlet opens 9 deg. 30 min. before top 
dead centre. 

Inlet closes 74 deg. 30 min. after 
bottom dead centre. 

Exhaust opens 51 deg. 30 min. 
before bottom dead centre. 

Exhaust closes 33 deg. 30 min. 
after top dead centre. 


Lubrication 
A separate chain from the front end 
of the crankshaft drives a subsidiary 


D 
i. 


shaft on the near side of the engine 
carrying a skew gear that provides the 
drive for the distributor and the gear 
type oil pump. The pump draws from 
a strainer in the sump and delivers to 
an Auto-Klean edge-type filter on the 
off-side of the engine. Thence the oil 
flows through a cross gallery at the 
front to the main longitudinal gallery 
running along the near side of the 
crankcase. A drilling from the cross 
gallery communicates with an annular 
space behind the front main bearing 
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shell, whence the oil finds its way to 
the journal through holes in the shell. 
The other three main bearings and 
bearing housings are fed from cross 
drillings off the main gallery, as shown 
in the accompanying scrap section. 
A vertical drilling at the front of the 
cylinder block leads from the annular 
groove around the front main bearing 
to a restrictor plug in the top face of 
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Section A-A 


Gearbox cross-section 


the block. Drilled holes in the cylinder 
head lead from this point to the front 
camshaft bearings, a radial drilling 
through the thrust flange leading the 
oil to the main axial drilling of each 
camshaft. Additional radial drillings 
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General arrangement of David Brown four-speed gearbox 
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Frame assembly built-up from rectangular steel tubes 


supply each camshaft bearing. An 
additional restrictor plug closes the 
front end of each camshaft axial 
drilling, from which oil drains down 
over the upper timing chain, and also 


feeds the bushes of the upper idler gear 
spindle by means of a drilling leading 
from an oil trap. Tappings off the 
vertical feed gallery in the cylinder 
block lubricate the bushes of the water 
pump drive spindle, 
and also feed the 
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cross slides of the 

= chain tensioners. 
The oil pressure also 
provides the neces- 
sary tensioning force 
om and also provides 
lubrication for the 

sprocket journals. 

Oil pressure is 

approximately 80 Ib. 

sq. in. at 4,500 r.p.m. 


Cooling 
system 


The cooling system 
embodies a thermo- 
static by-pass 
\ system, the thermo- 
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stat being set to open at about 85 deg. 
C. The water pump delivers to a 
water manifold along the off side of the 
cylinder block, from which there are 
three feeds into the cylinder jackets. 
The water passes across the cylinder 
liners into the jacketed induction 
manifolds on the near side of the 
engine and up transfer holes and slots 
into the cylinder head. There are in 
addition, air pocket relief holes over 
the spaces in the top face of the 
cylinder block, adjacent to the liner 
flanges, and water passing up these 
holes is directed at the exhaust valve 
guides. The outlet from the cylinder 
head is about one-third of the way 
along the engine and leads via the 
thermostat to the header tank, or back 
through the water pump inlet. 

The induction manifolds are sepa- 
rate light alloy castings connected bya 
balance pipe and fed by two S.U. 
H4 type carburettors, with a thermo- 
static starter carburettor feeding into 
the balance pipe. 


: h 


























Layout of steering mechanism 
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Ignition is by Lucas coil and dis- 
tributor, and K.L.G. 10 mm. sparking 
plugs set with a gap of 0.022 in. 


Clutch 


The clutch is a standard 9 in. dia. 
Borg and Beck unit, with carbon block 
thrust bearing. 


Gearbox 


The gearbox is of David Brown 
manufacture and is offered with alter- 
native ratios, and with either direct or 
steering column control. The alter- 
native ratios are as follows : 


Close 
Standard Ratio 
Top ae bri 
Third hae? Aes 
Second Pe Ss ea) Mme «| ee 


First and Reverse 2.92:1 2.92:1 
Constant mesh, third and second speed 
gears are helical and have a face width 
of $ in. The first speed is a straight 
spur, with a face width of ? in. The 
shafts are at a centre distance of 3in. 
The gearbox unit is interesting in 
that there are centre roller bearings 
supporting the shafts. Made in 
DTD.424 aluminium alloy, the gear- 
box casing is separate from the bell 
housing and provides the intermediate 
bearings for the shafts. The primary 
shaft is carried in adjacent ball and 
roller bearings, the ball bearing pro- 
viding axial location. The main shaft 
is carried in a roller bearing at the 
centre, with axial location from the 
rear ball bearing. It is interesting to 
note that the rollers of the centre race 
supporting the front end of the main 
shaft run directly on the shaft. No 
spigot bearing is necessary in the 
















AUTOMOBILE 
ENGINEER 





253 


Three-quarter rear view of frame assembly 


primary shaft, since the main shaft is 
adequately supported by the centre 
bearing. 

In the case of the layshaft, needle 
roller bearings at each end support the 
main sleeve, with which the first and 
second speed gears are formed integral. 
The forward end of the sleeve is 
splined externally to receive the con- 
stant mesh and third speed gears, with 
a distance sleeve between them. As in 
the case of the main shaft, the centre 
bearing is a roller bearing in which 
the rollers run directly on the layshaft 
sleeve. 

Baulk type synchromesh is provided 
for top, third and second speeds and 
is of the type in which pegs 
project through slots in a 
sleeve carrying the inner 
synchromesh cones. These 
inner cones, which are of 
phosphor bronze, have 36 
criss-cross grooves 7; in. 
wide x # in. deep, at 30 
deg. to the axis. The 
outside diameter is screwed 
> in. pitch, 0.020 deep, 
the thread being handed 
to facilitate the change 


General arrangement of Salisbury rear axle 


down on second and third speed gears 
and the upward change into top. The 
outer synchromesh cones are made in 
EN.24°14 per cent nickel chromium 
molybdenum steel, while the synchro- 
mesh hubs, gears and shafts are of 
EN.36 3 per cent nickel chromium 
case hardening steel. The selector 
rods are positioned by the normal 
spring-loaded plungers with ball type 
interlock. 


Rear axle 

Alternative ratios are offered in the 
standard Salisbury hypoid rear axle, 
namely 3.5: 1, 3.67:1, 3.77:1, and 
4.1:1. The axle is of conventional 
Salisbury design and provides an 
offset of hypoid pinion shaft of 1% in. 
from the axle centre line. Taper 
roller bearings with shim adjustment 
are used throughout, the axle shafts 
butting on a thrust block at the centre 
and tapering in diameter from 13 in. 
at the inner end behind the spline 
diameter, to 1} in. diameter at the 
outer end behind the inner oil seal. 
The outer ends of the axle shafts 
terminate in tapers, on to which are 
pulled up the hubs. which are of the 










SS 


> poz ; ] BY. 
SS s t= Ros 
ed 
o ASS 17G ttt 
ASS @* am HZ 
PES 
eg A, 
































LELLLLLLL LLG AO 












AUTOMOBILE 
ENGINEER 





Steering layout with divided track rod 


well known Dunlop centre lock type. 
A key is of course provided at this 


point. 

The axle shafts are in EN.19, 1 per 
cent chromium molybdenum steel, and 
the crown wheel pinion and differential 
gears are in EN35A 2 per cent nickel 
molybdenum case hardening steel. 
The main gear casing forming the 
axle centre piece, and the differential 
casing, are in malleable iron BS.310. 


Frame 

In general, the frame is built up of 
comparatively small section 13 s.w.g. 
rectangular rolled steel tubes. The 
general layout is shown in the accom- 
panying illustrations, which are to a 
large extent self explanatory and show 
the scuttle structure and X bracing 
over the central section of the frame. 
The attachment points for the front 
cross member and the coil spring 
seatings are clearly shown. The frame 
complete with bulkhead and all attach- 
ment brackets weights 256 lb. but as 
this forms the basic body structure 
this weight is not quite a measure of 
comparison with other frame con- 
structions. 

It will be seen from the illustration 
of the frame that comparatively small 
section rectangular tubes are structur- 
ally arranged to provide the requisite 
torsional and beam stiffness and at the 
same time to give the maximum of 
internal body space, provide support 
for the body panels, and make possible 
a low floor line without sacrifice of 
ground clearance. 


Front suspension 
In view of the acknowledged excep- 
tional road holding qualities of this 


car the front trailing link suspension 
system is interesting. The hollow 
spindles of the lower trailing links 
(EN.23T) are supported in the outer 
sections of the light alloy built up 
front suspension cross member on 
needle roller outer bearings and ball 
inner bearings. The lower link is 
attached to the spindle by means of a 
nut and keyed taper. The cross 
member provides oil bath lubrication, 
sealing at the outer ends being effected 
by synthetic rubber seals. A splined 
anti-roll bar connects the two lower 
trailing links passing through the 
hollow spindles. This is of EN.45 
silico manganese steel. 

The whole cross member assembly 
is clamped to the girder type front end 
of the frame by flanges integral with 
the outer sections of the cross member 
on the outsides of the frame and light 
alloy right angled brackets on the 
insides of the frame. The centre 
section of the cross member carries 
the central steering arm pivot. 

The double upper links of the 
trailing link suspension pivot from, 
but are not entirely supported by, the 
Armstrong damper spindle. 

Attachment of the lower links to the 
stub. carriers is by needle roller 
bearings and of the upper links by 
plain spindle in phosphor bronze 
bushes. The top of each stub carrier 
provides the lower seatings for the 
main coil springs which are in EN.45 
silico manganese steel. The upper 
seatings for the spring are housed in 
aluminium alloy brackets bolted to the 
frame. A wheel movement of 3 in. 
bump and 2 in. rebound is provided. 

In: general, the stub axle and hub 
assembly is of conventional design. 


. Tyres 
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The swivel pin thrust washers consist 
of two EN.6 steel washers which 
sandwich a thick Tufnol washer. The 
swivel pins are vertical in front 
elevation but a camber angle of 2 deg. 
45 min. is provided. The castor angle 
is 2 deg. 15 min. Dunlop centre-lock 
type hubs carry the wire wheels. 

The layout of the trailing link type 
lends itself to relatively simple steering 
layout, and in this case the two track 
rods are connected to a central arm 
pivoted from the centre section of the 
built up cross member. The arm is 
actually in the form of a bell crank, a 
drag link from the end of the trans- 
verse arm providing the connection 
to the Adamant cam and roller steering 
box. As shown in the arrangement 
drawing, the ball joints on the central 
lever are placed side by side, but the 
track rods cross one another at this 
point and therefore one ball joint is 
mounted above and the other below 
the lever. The height of the ball 
joints on the steering arms is adjusted 
accordingly. 


Rear suspension 

Parallel links 18? in. long locate the 
rear axle in the fore-and-aft direction, 
lateral location being provided by 
means of a transverse link or Panhard 
rod attached at one end of the near 
side axle tube, and at the other end to 
a bracket formed below the off-side 
member of the frame. The lower 
trailing links are each formed of two 
channel sections mounted back to 
back, and about 1} in. apart, whereas 
the upper links are single steel tubes 
of 1 in. outside dia. The axle has 
parallel motion in rising and falling, 
articulation at the frame anchorages 
and the axle casing brackets being by 
means of Silentbloc bushes. Silent- 
bloc bushes are also used in the ends 
of the Panhard rod, while a thick 
rubber bush surrounds the attachment 
pin for the rod in the light alloy 
bracket at the axle attachment point. 

The lower coil spring seatings are 
welded to the lower trailing link at a 
point about 13? in. from the front 
anchorage, the upper spring seatings 
being formed just beyond the point 
where the frame side member upsweep 
terminates. Armstrong _lever-type 
dampers are provided and the wheel 
movement permitted is 3 in. bump and 
2 in. rebound. Check straps and bump 
rubbers provide the limiting stops for 
the axle. 


Dimensions 
Wheelbase ~s 8 th: 3 1M. 
Track .. 4 ft. 6 in. front 
and rear ~ 


Turning circle .. 35 ft. 


Ground Clearance 84 in. 
.. Dunlop Road 
Speed 6.00 x 16 
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TRANSFER MACHINING 


The Production of Cylinder Blocks for Consul and Zephyr Engines 


ITH the introduction of two 

completely new models, the 

6-cylinder Zephyr and the 4- 
cylinder Consul, Ford Motor Co. 
Ltd., Dagenham, have carried out a 
complete re-tooling of the detail 
machining ‘sections and a complete 
re-layout of the various assembly lines. 
This has involved an expenditure of 
some £3,500,000 and is part of a 
£12,000,000 building and re-equip- 
ment programme. Interesting de- 
velopments have been made in the 
machining methods for all engine 
details, but without doubt the most 
interesting and spectacular develop- 
ments are those in the machining 
arrangements for cylinder blocks. The 
completed engines are shown in Figs. 1 
and 2. 

Naturally, the main aim in planning 
the production processes has been to 
obtain the maximum output per man- 
hour by employing the most advanced 
machining techniques. This aim in- 
volved not only a study of the optimum 
rates of metal removal, but also a 
study of loading and unloading methods 
and of progressing the work along the 
line. The degree of success that has 
been attained is evidenced by the fact 
that at 100 per cent efficiency the 
output from the line is 50 blocks per 
hour and only 22 operators are required. 


This high output from a small 
labour force is primarily due to the use 
that is made of transfer machines with 
automatic location and clamping of 
the work. A _ secondary, but still 
important, factor is that manual handling 
of the blocks has been reduced to a 
minimum. In point of fact, hoists are 
necessary only at the first machine in 
the line for transferring the rough 
casting from a mono-rail conveyor to 
the machine table, and at the end of 
the line for transferring the machined 
casting to the mono-rail conveyor 
feeding the assembly section. Apart 
from these points, the operators handle 
the casting merely to transfer it along 
short lengths of roller conveyor between 
machines. 

The output capacity of this line is 
is sufficient to deal with the scheduled 
production for both zephyr and Consul 
engines and therefore the line has been 
planned to deal with both. This 
raised problems that are not usually 
met in transfer machining which is 
normally used only for one type of 
component. The problems involved 
were overcome only by close co-opera- 
tion between the design and production 
engineering departments of Ford Motor 
Co. Ltd. Both engines have the same 
bore and stroke and consequently there 
is no difference in height, but there is 


necessarily a difference in length. 
Without discussing in detail the many 
factors that had to be considered, 
it may be said that the main feature for 
accommodating differences in length 
is that the blocks have been so designed 
that the distance or distances from the 
longitudinal location face to the point or 
points of tool application are the'same for 
both four- and six-cylinder blocks at 
most operations. This co-operation 
has been so successful that in only a 
small number of operations is any tool 
change necessary when changing over 
from one type of block to the other. In 
fact, the complete change-over can be 
made in about 20 minutes. 

Throughout the line there is a 
constant loading height of 34 in. so 
that at every machine the casting is 
merely slid off the roller conveyor 
direct to the position where the auto- 
matic loading, locating and clamping 
mechanisms come into action. In 
general, open-end fixtures are used so 
that the work travels in a straight 
line. The machines used vary greatly, 
but in every case the controls are so 
interlocked that until the work is 
correctly located in the fixture, the 
clamps cannot be applied, and until 
the clamps are applied cutting cannot 
start. 

Cylinder blocks are delivered from 





Fig.1. Zephyr six-cylinder engine 


Fig. 2. Consul four-cylinder engine 
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Fig. 3. The control panel and loading station for the nine-station Ingersoll milling and 
: drilling machine 


the foundry to the machining line 
on a mono-rail conveyor. The first 
machining operation is to mill four 
pads on the valve side of the block to 
give location points for the sequence 
of operations carried out on the next 
machine. A Cincinnati two-spindle 
ram-type travelling head milling machine 
is used. The travelling head carries 
two cutter spindles, one above the 
other, with eccentric quill adjustment 
to allow compensation to be made for 
cutter wear and for maintaining the 
distance between the top and bottom 
pads within the specified tolerance. 


The rough casting is transferred 
from the mono-rail to a _ loading 
platform attached to the travelling 
head. From this platform a hydraulic 
ram pushes the block into position 
in the work table fixture. Location is 
taken from four pads on the inner edge 
of the bottom flange, two cored holes 
in the top face and two points on the 
top face of the bottom flange. Two 
3 in. diameter inserted blade cutters 
are used. They run at a peripheral 
speed of 220 ft. per minute and the 
feed is 20 in. per minute. The output 
from this machine is 40 blocks per 





Fig. 4. A block in position at one of the milling stations of the machine shown in Fig. 3 
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hour. Once the casting has been loaded 

on to the travelling table, operation 

of a starting button initiates a com- 
pletely automatic cycle of load into 
fixture, clamp, mill, and release clamps. 

From the Cincinnati machine the 
block is transferred to an Ingersoll 
9-station process milling, drilling and 
reaming machine, see Figs. 3 and 4. 
This piece of equipment is 54 ft. long, 
weighs approximately 90 tons and is 
powered by 13 motors with a total of 
170 h.p. It is designed to carry out 
the following operation sequence :— 
(1) Turn the block through 90 deg. 

from head face up and front end 
leading to water jacket side up 
and front end leading. 

(2) Rough mill top face. 

(3) Rough mill bottom face. 

(4) Rough mill bearing cap clearance 

“and cap seats. 

(5) Finishmillbottom faceand cap seats. 

(6) Shave bearing locks. 

(7) Semi-finish mill top face, leaving 
0-025 in. for finishing. 

(8) Drill, chamfer and ream two 
0-5165/0-5625 in. holes in bottom 
face to act as location points at 
subsequent operations. 

(9) Mechanically turn block through 
90 deg. from water jacket side up 
to head face up. 

The six milling stations comprise a 
bed carrying four milling heads and 
hydraulically-operated fixtures to hold 
one cylinder block, either of the six 
or the four-cylinder type, at each 
station. The arrangement of the 
milling heads is :— 

Station 2. Single spindle head. 

Stations 3 and 4. Five spindle head 

common to both sta- 


tions. 
Stations 5 and 6. Two spindle milling 
head with shaving 


attachment common 
to both stations. 
Station 7. Single spindle head. 

The milling heads for stations 2 
and 7 are on one side of the machine 
and those for stations 3 and 4 and 5 and 
6 on the other. A heavy section con- 
necting bar couples the heads at 
stations 2 and 7, and another con- 
necting bar couples the heads on the 
other side of the machine. There is also 
a coupling arrangement between the 
two connecting bars to ensure that all 
the heads work in unison. 

The drilling and reaming unit com- 
prises a six-spindle head with longi- 
tudinal indexing between two positions, 
so that the drilling spindles are first 
presented to the work and the head is 
then shuttled to bring the reaming 
spindles into the working position. 
Six spindles are necessary at this stage 
to accommodate the difference in centre 
distance for the locating holes on four 
and six-cylinder blocks. 

This machine has a_ completely 
automatic cycle. The operator transfers 
a block to a loading table and then 
depresses a push button to start the 
cycle. First, the casting is clamped to 
the table by three hydraulically-actuated 
arms on each side. When clamping is 
effected, the table tilts through 90 deg. 
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to bring the locating pads against two 
hardened and ground steel rails that 
extend for the whole length of the 
machine base. At the same time the 
various heads are working on other 
blocks. 


On the completion of the cycle the 
travelling heads come to rest at the end 
of the cut. Then, depression of a 
starter button causes a transfer bar 
attached to the cutter heads to turn 
on its axis so that the forks engage all 
the blocks on the machine. The 
milling heads then traverse rapidly to 
the starting position and every block 
is carried one stage forward. Hy- 
draulic clamps then come into action 
automatically and as soon as clamping 
is effected the feed strokes start. At 
the end of the feed stroke the heads 
come to rest and the machine is ready 
fer the initiation of the next cycle. A 
cutting speed of 220 ft. per minute 
is used for rough milling and of 
300 ft. per minute for finishing. In 
each case the feed is 57 in. per minute. 
Because of the high feed rate it is 
economical to use the same feed stroke 
for four-cylinder as for six-cylinder 
blocks. 

At the drilling and reaming station 
it is necessary to have positive longi- 
tudinal location of the block. This is 
obtained by means of two hydraulically- 
actuated vertical plungers with tapered 
side faces which are arranged to enter 
cored holes in the water jacket and 
contact the outer radius of each of 
two cylinders. Vertical location at 
this’ stage is taken from the bearing 
cap séatings at one side of the casting. 
Two clamps hold these seatings against 
a bar and a hydraulic clamp moves in 
horizontally to hold the sump face 
against the machine column. For 
drilling, a speed of 65 to 70 ft. per 
minute is employed with a feed of 
4} in. per minute. 

At 100 per cent. efficiency the output 
from this machine is 50 blocks per 
hour. Close dimensional limits must 
be maintained, since the top and 
bottom faces and the reamed dowel 
holes provide location points for most 
of the subsequent operations. The 
control panel carries a series of tell-tale 
lights to indicate when all the elements 
are in action. Failure of any one 
element makes the whole machine 
inoperative and the tell-tale lights 
indicate which element is at fault. 

Withdrawal of the block from the 

illi and reaming station of the 
Ingersoll machine is effected by a pull 
bar which operates independently of 
the overhead transfer bar for the other 
stations. The block is withdrawn in 
line with a pivoting table to which it is 
automatically clamped. When the 
clamping is effected the table pivots 
through 90 deg. to bring the cylinder 
block, with the head face up, into line 
with the roller conveyor for transfer 
to the next machine. Limit switches 
at the discharging end prevent the 
initiation of another machine cycle 
until the block is pulled completely 
clear of the machine. 
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Fig. 5. Sundstrand four-station milling machine for rough and’ finish milling front and 
rear ends 


The casting is then transferred to 
a Sundstrand duplex travelling head 
four-station machine, Figs. 5 and 6, 
on which both end faces are rough 
and finish milled. Essentially the 


machine comprises a welded steel base 
with hardened and ground steel strip 
ways on each side on which the two 
milling heads slide. The centre section 


of the base serves to carry the locating 
fixture and the transfer rails. A cast 
iron housing above the fixture carries 
the hydraulic clamping mechanism. 
An ingenious arrangement is used 
to make this machine suitable for both 
four and six-cylinder blocks. The 
cutters are always set at a distance 
apart equal to the finished length of 





Fig. 6. A block in position on the machine shown in Fig. 5 
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Fig. 7. An Archdale snout-type borer for roughing the cylinder bores 


a four-cylinder block. When a six- 
cylinder block is to be machined, the 
pair of cutters at the first station 
traverse across the rear end face, and 
before the block is transferred to the 
second station a hydraulic pusher 
moves the block over by an amount 
equal to the difference between the 
lengths of a four-cylinder and a 
six-cylinder block to bring it into 
position for milling the front end 
face. The pusher and the stop to limit 
the transverse movement are shown in 
Fig. 6. 

The cycle of operations on this 
machine is :— 
The casting is accepted from the pre- 
vious machine on two rails that carry 
pick-up fingers. These fingers engage 
the block on the outside edge of the 
pan rail face and are then hydraulically 
traversed to carry the block to the 
locating fixture. This fixture has two 
dowel locators to register in the holes 
reamed on the preceding machine. 
When the block has been advanced to 
the correct position, the transfer rails 
lower it on to location pads in the fixture, 
the hydraulic clamps are applied 
automatically and the milling heads 
are tripped into cycle. At the comple- 
tion of the cutting cycle, the clamps 
are released, the transfer rails lift the 
blocks, one of which is passed forward 
to the second station, while the other 
with both ends fully machined is 
shuttled forward to the next operation. 

In the next two operations the 
cylinder bores are rough and semi- 
finish machined on Archdale six- 
spindle No. 5 snout type borers with 
hydraulic traverse. One is shown in 
Fig. 7: The loading arrangements are 
the same for both machines. The 
casting is pushed into position beneath 


the bridge of the fixture to rest on a 
roller table from which it is lowered 
hydraulically on to fixed pads and 
located’ by two dowel pins. Two 
hydraulically-operated pivot clamps at 
each side then move down to the head 
face. End mill type cutters are em- 
ployed. They have six inserted tungs- 
ten carbide tipped blades. A cutting 
speed of 160 ft. per minute and a feed 
of 8 in. per minute are employed. 

At the next operation the starter 
motor pad is milled on a Newton 
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horizontal travelling head milling ma- 
chine. This machine has a completely 
automatic cycle in which a transfer 
bar pulls the block into the fixture, the 
dowel pins enter the reamed holes to 
give exact location, and wedge-type 
clamps are applied to lock the work 
securely before cutting starts. The 
milling head carries a 12 in. diameter 
cutter set at right angles to the bed of the 
machine. It automatically fast traverses, 
slows to feed rate to mill the pad and 
then returns to the starting position. 

From the Newton machine the block 
is transferred manually to a Kearney 
and Trecker travelling head milling 
machine that is tooled for milling the 
push rod cover face. The principle 
employed for mechanically transferring 
the block into and out of this machine 
is the same as that. employed at the 
preceding operation on the Newton 
machine. Because of obstructions on 
each end of the casting, it is not 
possible to load and unload the machine 
with the cutter in the working position. 
For this reason the cutter head is 
mounted on a transverse slide and is 
fed in and locked automatically before 
the main slide moves longitudinally 
for the cutting stroke. At the end of 
the stroke, the main slide returns to 
the starting position and the head is 
automatically released and fast tra- 
versed out along the cross slide to allow 
the machine to be unloaded and 
loaded again. 

Another single-station Newton duplex 
travelling head milling machine is used 
in the next operation to machine the 
oil pump and distributor pads. On 
this machine the component is auto- 
matically transferred into position, 
located and clamped as in the im- 
mediately preceding operations. When 
these pads have been machined the 
block is transferred manually to an 





Fig. 8. Ingersoll three-spindle miller or machining fuel pump and engine mounting pads 
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Fig. 9. A Barnes nine-station drilling, countersinking and tapping machine 


Ingersoll duplex rise and fall milling 

machine, Fig. 8, on which the fuel 

pump and engine mounting faces on 

the valve side and the engine mounting 

face on the water jacket side are 

machined. The automatic sequence 

on this machine is :— 

- Transfer block into position. 

(2) Locate. 

(3) Clamp. 

(4) Fast traverse of milling head to 
cutting position. 

(5) Mill fuel pump pad and engine 
mounting pads. 

(6) Return at feed rate without clearing 
the tools from the faces. 


Fig. 10. Sundstrand rise and fall miller for straddle milling main 


bearings 


(7) Fast traverse of heads to the 
starting position. 

(8) Release clamps. 

(9) Eject block from fixture. 

The heads on this machine are arranged 

for vertical feed because of restricted 

cutter space. 

After the fuel pump and engine 
mounting faces have been machined 
the head is turned round manually 
through 90 deg. ready for loading into 
a nine-station automatic process 
machine, Fig. 9, for drilling, reaming, 
tapping, countersinking and boring 
various holes in each end of the cylinder 
block. This machine was built by 


W. F. and John Barnes, Rockford, 
Illinois, U.S.A., to a_ specification 
drawn up by the production engineers 
of Ford Motor Co. Ltd. It completes 
a total of 81 operations in one minute 
and affords a very good example of the 
advantages of transfer machining. 

This Barnes machine incorporates 
several interesting features, of which 
particular mention may be made of the 
provision for effecting rapid change- 
over from four to six-cylinder blocks. 
The column members for the various 
working stations at one side of the 
machine are all fixed. They carry 
upper hydraulic clamps and support a 


Fig. 11. The arrangement of the cutters for use on the machine 


shown In Fig, 10 
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Fig. 12. The loading table of a Foote-Burt nine-station drilling, countersinking and tapping 
machine 


guide rail. Those on the other side 
of the machine also carry upper hy- 
draulic clamps and support a guide rail 
and the transfer bar, but they are 
movable transversely on the base. 
Each of these movable columns has a 
large diameter shouldered stud by 
which it can be coupled to the spindle 
head to be moved hydraulically to the 
desired position. 

Positive location in whichever posi- 
tion is needed is obtained by means 
of lever operated wedges which engage 


Fig. 13. A Barnes seven-station drilling, countersinking and tapping machine. 


in tapered slots in bars fastened to the 
machine base. Each moving column 
also incorporates one of the two retract- 
able pins that register in the reamed 
holes in the sump face for location. 
In addition, the trip dog bars for 
controlling the feed and rapid traverse 
movements of the spindle head are 
also attached to these columns. Conse- 
quently, when a change-over is effected 
there is no need to re-set these 
functions. 

The tapping heads are also inter- 
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esting. Each spindle has individual 
lead screw control. For tapping the 
spindle is traversed hydraulically up to 
a dead stop and the driving motor is 
automatically switched in. At this 
point, the spindles, which embody 
spring-loaded shock absorbers, run 
out of their nuts until operation of a 
limit switch causes the driving motor to 
reverse. At this stage every block is 
subjected to a water test. 

After passing the water test the block 
is transferred to a specially designed 
Ford machine for roughing the cam- 
shaft and crankshaft bores. This 
machine has four individual heads 
mounted on the base. Each head is 
small enough to enter between the 
appropriate bearings and each carries 
two tools set at the correct centre 
distance, The casting. is pushed on to 
rails which are carried on four pillars 
of a head that has vertical movement. 
When the casting contacts a stop, 
operation of a push button causes the 
head to move down until the work rests 
on and is clamped on hardened and 
ground steel pads which have dowel 
pins for registering in the reamed holes 
in the sump face. When the clamping 
is effected the left hand head of the 
machine travels to the right and the 
other three heads travel simultaneously 
to the left. At the end of thie-cutting 
stroke there is rapid return to the 
starting position. 

At the next operation a Sundstrand 
rise and fall Rigidmill is used to 
straddle mill the intermediate bearings 
and inner faces of the front and rear 
bearings, and to rough mill the oil 
slinger and felt grooves. The cutters 


bit Fs 


The special Ford machine for drilling a ¢ in. hole is also shown 
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Fig. 14. Baush multi-spindle drill for drilling the tappet holes 


mounted on their arbor are carried in 
the base of the machine. The casting 
is transferred mechanically into the 
workholding fixture which is a com- 
posite part of the main slide mounted 
on the vertical column. At this point 
the fixture is automatically lowered 
to bring the casting into the working 
position. This arrangement eliminates 
the necessity for turning the casting 
and also ensures that the chips fall 
clear of the cutters. The machine is 
shown in Fig. 10 and the tools in 
Fig. 11. 

From the Rigidmill, the block is 
transferred manually to the loading 
table for a nine-station process drilling 
and tapping machine. This machine 
was built to Ford specifications by the 
Foote-Burt Company, Cleveland, Ohio, 
U.S.A. When the block is in position 
on the loading table it is clamped 
securely by hydraulically-operated arms 
which: contact against the head face. 
On the initiation of the machine cycle 
the table pivots through 90 deg. to 
bring the block into a position with the 
water jacket side up, and the block 
is then mechanically transferred into the 
work-holding fixture at the first working 
station. The loading station for this 
machine is shown in Fig. 12. 

This Foote-Burt machine is tooled 
to carry out the main drilling and 
tapping operations on the head and 
sump faces. A total of 175 operations 
is performed during every machine 
cycle and the work is not handled 
manually at any stage of the progress 
through the machine. A single control 
cabinet houses all the various controls 
necessary to isolate all the individual 
functions of the machine. As with the 
other multi-station process machines, 
each function can be operated separ- 
ately for setting up. On this machine 
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the change from four to six-cylinder 
blocks entails a slight tooling change. 
Actually, the positions of two taps and 
two chamfering tools must be changed. 
To allow the change-over to be effected 
easily and accurately, these tools 
are carried in eccentrically-mounted 
spindles. 

Although practically all the holes in 
the cylinder block are drilled on multi- 
station process machines, there are 
certain holes that cannot be drilled 
effectively on multi-station machines. 
For example, on both the Consul and 
Zephyr cylinder block a } in. diameter 
hole through which the timing chain 
is lubricated, must be drilled at an 
angle of 28"deg. in the front end of the 
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* Fig. 15. The cylinder block in position on the machine shown in Fig. 14 


block. A small pad must be milled to 
allow the drill to enter on a flat surface. 
These operations are carried out on a 
machine designed by Ford engineers 
as they cannot effectively be incorpor- 
ated in any of the multi-station transfer 
machines. This machine, see Fig. 13, 
has an indexing worktable that allows 
the block to be transferred direct from 
the Foote-Burt machine into position. 
The table is then indexed through 
90 deg. to bring the block into the 
working position. When the hole has 
been drilled the table is indexed a 
further 90 deg. to bring the work into 
the correct position for transfer to the 
loading station of a W. F. and John 
Barnes  seven-station drilling and 


Fig. 16, Ford designed mechanical turn-over machine 
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Fig.17. Cambore bushing press with the block on the loading table Fig. 18. The machine shown in Fig. 17 with the block located and clamped 


tapping machine, also shown in Fig. 13. 
In general principle this machine 
resembles the multi-station drilling 
and tapping machines referred to 
earlier. It is used for drilling, counter- 
sinking, tapping and boring holes in the 
distributor and oil pump pads. This 
machine deals with a much smaller 
number of holes than any of the other 
multi-station drilling machines, but 
they are holes which could have been 
dealt with, if at all, on one of the other 
machines only at the cost of much 
greater complexity. 

At this stage the tappet holes are 
drilled, semi-finish and finish reamed 
at three successive operations on W7 
Baush multi-spindle drilling machines. 
One of these machines is shown in 
Figs. 14 and 15. These machines 
were available when the line was 
planned and they have been completely 
re-tooled. _ Each of these operations 
involves dealing with holes at an .angle 
and extremely ingenious work fixtures 
have been devised to allow the work 
to be brought to the required angle 
quickly and accurately. At each stage 
the block is pushed on to a semi- 
circular former that fits into the crank- 
shaft half-bores. The fixture, and with 
it the block, is then pivoted mechanically 
to bring the block to the working 
position. Location and clamping are 
effected hydraulically. 

From the finish reaming operation 
on the tappet holes, the block progresses 
to another Foote-Burt seven-station 
process machine similar to the one 
previously described. A combined 
total of 61 operations on four-cylinder 
blocks, and 71 on six-cylinder blocks, is 
carried out on this machine. The 
operations are drilling, countersinking 
and tapping holes, chiefly on the 
generator bracket pad, engine mounting 


pads, fuel pump pad and oil holes in 
the main bearings. The cycle time is 
one minute. 

At this stage the cylinder block is 
ready for the assembly of the bearing 
caps, but before this assembly can be 
carried out it is necessary to turn the 
casting through 180 deg. to bring the 
sump face uppermost. To allow the 
casting to be turned without any 
expenditure of physical energy, and in 
addition to ensure that it is done 
without any damage to any of the 
machined surfaces, the block is slid 
into a specially-designed mechanically- 
operated Ford turn-over unit. See 
Fig. 16. After being turned over the 
block passes through a washing chamber 
before the caps are assembled. 

The bearing caps are delivered to the 
linder block line rough machined in 

re and finish machined on the 
faces. They are placed manually 
ition and the bolts are tightened 
ans of a Hi-cycle nut runner, 

mounted on a ‘“‘jack-knife” 
allow the operator to reach 
Molt easily. 

A @pecial three-station cam and 
crankshaft boring machine built by 
the Ingersoll Milling Machine Company 
is used at the next operation. The 
operations carried out on this machine 
are:— 

Station 1. Semi-finish cam bores and 
chamfer 15 deg. ; semi-finish 
crankshaft bores, counter- 
bore and chamfer 45 deg. ; 
semi-finish starter bore. 
Turn oil slinger and felt 
grooves in rear end main 
bearing and turn thrust 
washer recess. 

Finish cam bore to 1:895/ 
1-896 in. for liners, semi- 
finish crankshaft bores to 







Station 2. 


Station 3. 


2-378 /2.383 in. diameter and 
finish starter bore to 3-500/ 
3-503 in. diameter. 

The block is pushed on to the loading 
table of this machine with the sump 
face uppermost. It is automatically 
clamped to the table, which is then 
pivoted through 90 deg. to bring the 
block to the working position. At the 
end of the cut, the loading table and 
the block return to the original position, 
the clamps are released and the block 
is automatically transferred to the 
next station. At the final station the 
block is automatically pushed clear 
of the machine, and until the final 
station is clear, another cycle cannot 
be initiated. 

Individual unit heads carrying multi- 
blade carbide cutters are used, so that 
it is not necessary to assemble and 
dismantle a long bar carrying boring 
tools each time a block is machined 
as is the conventional practice. These 
heads are made to very close limits 
to ensure perfect alignment and to 
allow for interchangeability for ease 
of maintenance. The block is then 
transferred to a specially-designed Ford 
machine, see Figs. 17 and 18, for the 
insertion of the babbit camshaft bearing 
liners. On this machine, the casting 
with the sump face uppermost, is slid 
into a trunnion mounted fixture which 
is automatically swivelled to bring the 
bore into line with the pilots that 
carry the bushes. 

At the next operation two slots are 
milled 0:39/0-40 in. wide in the thrust 
cap. They are to accept the tang of 
the thrust washer to prevent the washer 
from rotating under load. A Pollard 
21 in. cam-feed drilling machine has 
been adapted for this operation by 
fitting a special two-spindle milling 
head and fixture. The milling head 
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carries two end mills set to the correct 
distance, and the head feeds down to 
a dead stop to produce the two slots. 

The operations carried out on the 
three-station Ingersoll cam and crank- 
shaft borer left 0-013/0-017 in. of 
stock for finishing in the main bearings, 
and the babbit liners inserted in the 
camshaft also have a finishing allowance. 
The finishing operations on these 
elements are carried out on a single 
station Ingersoll cam and crankshaft 
borer, Figs. 19 and 20, which is similar 
in design to the machine used for the 
semi-finishing operations. In this case, 
however, the unit heads are fitted with 
short boring bars carrying single point 
carbide cutters, and the spindles are 
carried in special plain bearings to 
ensure a very high quality of finish. 
Also incorporated in this machine are 
two reaming spindles to ream two dowel 
holes in the flywheel housing end of 
the block. 

On leaving this Ingersoll machine the 
block is turned through 180 deg. in 
a Ford turn-over unit to bring the 
head face uppermost. It is then loaded 
in to a single spindle Ex-cello boring 
machine in which the oil pump and 
distributor bores are finished to size. 
For these operations location is taken 
from the sump face, the front end of 
the cam bore and the dowel hole in 
the rear end of the pan rail face. 

When this operation is completed 
the block is transferred to another 
Ex-cello boring machine. This is 
an angular type six-spindle machine 
for finish boring the cylinder bores. It 
is fitted with a powered carrier that 





Fig. 19. 


Ingersoll camshaft and crankshaft boring machine with a 
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loads the component into the fixture 
at the correct angle to suit the disposi- 
tion of the boring spindles. Incidentally, 
when four-cylinder blocks are being 
bored, the two idle spindles clear the 
outside edge of the block and there is 
no need to remove them from the 
machine. This is the only operation 
at which one machine cannot keep pace 
with the output from the other machines. 
It has therefore been necessary toinstall 
two angular borers. One of these is 
in the normal run of the line and the 
other is fed along a loop length of 
roller conveyor. 

At the beginning of the machining 
sequence the cylinder head face was 
left with an allowance of 0-025 in. for 
finishing. This face is finished to size 
at the next operation on a two-spindle 
Cincinnati milling machine which also 
takes a light cut across the flywheel 
housing face to ensure that the cylinder 
head face and the flywheel housing 
face are truly at 90 deg. to each other. 
The cylinder bores are then chamfered 
top and bottom on an Archdale 
six-spindle borer fitted with special 
tools to allow the top and bottom 
chamfers to be machined at one passage 
of the tools. To complete the machining 
the cylinder bores are honed to size 
on a Barnesdril honing machine fitted 
with Micromatic hones. A_ 25/35 
RMS standard of surface finish is 
specified. 

At the completion of the machining 
operations the block is turned over 
90 deg. in a Ford turn-over unit, 
and then passes through a hot washing 
chamber. After the washing operation, 


block on the loading table 
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it is again turned over 90 deg. and is 
loaded into a special Ford press and 
water testing machine, Fig. 21. In 
this machine the various expansion 
plugs are pressed into place and then 
the pressure water test is applied. 
After this test the cylinder passes 
through a drying chamber and is 
then given thorough inspection before 
it is transferred to a mono-rail conveyor 
for transfer to the engine assembly 
section. 

Although practically no mention 
has been made of inspection, it must be 
stressed that there are several inspection 
stations at critical points throughout 
the line. For example, there is an 
inspection station immediately after 
the nine-station Ingersoll milling and 
drilling machine on which the first 
functional machining is carried out. 
This machine must maintain the 
correct relationship between several 
surfaces, and to allow these relationships 
to be determined quickly and accurately 
a stand type gauging fixture, Fig. 22, 
is used. In all, 26 dial indicators are 
mounted on this fixture. They are 
set against a master gauge. Similar 
gauges are used at other stations 
and at the later stages of the machining 
cycle considerable use is made of 
pneumatic gauging systems for check- 
ing the accuracy of all the bores. 

The manner in which swarf clearance 
and disposal have been dealt with is 
also worthy of mention. A considerable 
amount of stock is removed at several 
operations, and at such operations 
considerable idle time could be entailed 
merely to clear swarf from the fixture 


Fig. 20. The machine shown in Fig. 19 with the block swivelled to 


the working position 
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Fig. 21. 


after one component had been machined 
and before another could be loaded 
into the fixture. There is also the 
danger of damage to accurately ma- 
chined surface if swarf is not cleared 
away. Even with single station 
machines, time spent in clearing the 
fixture to accept another component 
is to be deplored, and with multi- 
station machines it is virtually im- 
possible to rely upon manual clearing. 
In designing the work fixtures for this 
line particular care has been taken to 
make them of a form that allows 
practically the whole of the swarf to 
fall clear. The question of swarf 
disposal had also to be considered. 
For this line, the arrangement generally 


Ford designed machine for the final water test 


is that the swarf falls on to underground 
slot type conveyors for direct transfer 
to-the swarf dump. 

The speeds and feeds employed are 
also worthy of comment. These, and 
particularly on milling operations, are 
considerably higher than is normal 
practice in this country today. Since 
the rates of stock removal are high, great 
stress has been laid on using machines 
of great rigidity and with ample reserves 
of power. In every case the actual 
machining conditions have been arranged 
to give optimum results so that the 
shortest normal tool usage will be one 
shift, and other tools will have a life 
between re-grinds equal to a multiple 
of the shift time. This means that all 





AIR COOLING SYSTEMS 


Fig. 22. A stand type gauging fixture used on the cylinder block line 


normal tool changes are carried out 
between shifts. 

This is probably the most highly 
mechanized machine line of its kind 
outside the U.S.A. It is an outstanding 
example of the application of mechanical 
aids to reduce or eliminate manual 
effort. Only too frequently, production 
engineers overlook the fact that the 
transfer of work from one place to 
another is not the whole of mechanical 
handling. In fact, on work, such as 
cylinder blocks, that must pass through 
many machining operations, the handling 
at the various machine points is of far 
greater importance. This has been 
fully realized in the planning of this 
line. 


The Importance of Satisfactory Regulation 


the S.J.A.7., October, 1950, 
M. A. Haesner in his article 
entitled Cooling Air Regulation in 
Engines of Automobiles, in particular 
of the “Volkswagen,” states that motor 
car engines are designed for operation 
in a wide range of conditions. Their 
efficiency, however, remains high only 
within narrow working temperature 
limits, in the vicinity of the maximum 
temperature. For security reasons the 
cooling system must be designed to 
deal with maximum heat output from 
the engine and, consequently, excessive 
cooling may result at lower engine 
loads and colder climatic conditions. 
Cooling regulation is equally important 
in air as in water systems, although 
so far it has generally been accepted 
only in the latter. 

i regulation is effected in 
practice by controlling the quantity 
of cooling air. This can be achieved by 
coupling the air fan to the crankshaft 
through eddy currents or hydraulically, 
and adjusting its revolutions. In 
smaller engines, such as those of 
automobiles, a throttling system is 
adepted because of its:simplierty. Two 
design considerations must be taken 


into account: (1) the quantity of heat 
to be taken away from the cylinders 
depends on the power output of the 
engine, (2) the cooling effect of air 
depends on its temperature. The first 
air-cooled engine to embody the 
throttling system had two independent 
valves in the casing of the fan. One was 








PRICE INCREASE 


Readers will have noted with regret that 
it has been found necessary to increase 
the price of ‘‘Automobile Engineer’’ to | 
3s. 6d. beginning with this issue. This. | 
| step has been made inevitable by reason 
of the very sharp rise in the costs of | 
production. The price of the paper used | 
in the journal has more than doubled | 
since the beginning of 1950, and is now | 
nearly five times that prevailing prewar, | 
while printing charges, wages and | 
| salaries have all continued to mount. | 
| In these circumstances only two al- | 
| ternatives were possible, either to lower 
| the standards of ‘‘Automobile Engineer’’ 
or to increase its price. We believe 
that readers will agree that the latter 
alternative is preferable. 








connected to the butterfly valve of 
the carburettor and was thus governed 
by the engine power. The other valve 
was actuated by a thermostat placed 
near the cylinder and influenced by the 
warm cooling air. 

The original, pre-war Volkswagen 
engine had no cooling air regulation. 
The operation was unsatisfactory and 
a manually controlled diaphragm was 
introduced. This was finally replaced 
by an automatic control. To keep the 
overall price low and to avoid re- 
designing the engine, the system is 
based on the thermostat alone. The 
centrifugal fan is placed above the 
horizontal engine and is driven by 
belt at half the speed of the engine. 
An annular shaped funnel, connected 
to a thermostat under the cylinders, 
controls the quantity of air entering 
the fan, and in the closed position 
leaves only a narrow gap open. The 
thermostat is of the corrugated tube 
type and its life is given as 100,000 
lifts. : 

Tests made on a similar regulation 
system based on power variations have 
shown the superiority of the thermostat 
system. (M.I.R.A. Abstract 5327). 
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BODYWORK COMPETITIONS 


A Survey of the Principal Exhibits in the I.B.C.A.M. Contest 


annual drawing and design com- 
petitions organized by the Institute 

of British Carriage and Automobile 
Manufacturers who arrange these 
competitions jointly with the Society 
of Motor Manufacturers and Traders. 
The National Federation of Vehicle 
Trades, and the Worshipful Company 
of Coachmakers also lend their support. 
Following previous competitions, 
the current series embraced all forms 
of vehicles from the strictly individual 
type which in this case featured a 
drophead coupé, to the extremely 
practical vehicle exemplified by the 
mobile shop. Other classes covered 
a private saloon suitable for quantity 
production and entailing a knowledge 
of all-metal construction, whilst there 
was also a class for an estate car, 
and another for a luxury coach. 
Concerning these subjects, it is felt 
that in the class devoted to convertible 
coachwork, some emphasis might have 
been laid on the need for special 
attention to those points which in 


| pe is maintained in the 





this class of coachwork are known to 
give trouble, and it is a point worthy 
of note that the mechanically operated 
head gear was very much in evidence. 

In general, body styling follows the 
modern tendency for united wing 
treatment, the body width being 
brought out to meet the overall front 
and rear wing width. In most cases 
this treatment was relieved by raised 
panels, sometimes with chromium- 
plated mouldings or in some cases 
with a form of swaging which went 
half-way towards the traditional style 
of wing and running board treatment. 
The subjects were well chosen, and 
in general, a high standard of draughts- 
manship was evidenced. 


Competition No. 1 

This was open to persons of British 
nationality, without age limit, and 
featured a coloured drawing of a 
two-door coupé. The drawing was 
required to a scale of | in. to the foot, 
and had to be in perspective with a 
half plan showing the seating arrange- 


Two-door coupé body by P. J. Wharton. 


ments. Competitors were at liberty 
to carry out the work by hand brushed 
methods, or could if they wished 
finish the work by mechanical means, 
whilst the addition of a background . 
was not necessary, and if included, 
could involve loss of marks. 

An outline drawing to a scale of 
14 in. to the foot was also required, 
and its main purpose was to give 
essential information for checking the 
practicability of head room, seating 
dimensions, and head fittings. A 
drawing to the same scale showing 
the hood in the closed position was 
also required. This competition fea- 
tured “one off” bodies, thereby giving 
the competitor full scope for styling 
and originality of design. 

The first prize of £50 and the 
Company’s medal was awarded to 
P. J. Wharton, the winner of this 
same class last year, whose entry was 
outstanding for its harmony of line, 
general proportions, and exemplary 
draughtsmanship. The design is a 
pleasing one, with high front wings 
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sweeping back across the doors to 
turn upwards just forward of the rear 
wings, meeting the waist rail at the 
intersection of the chromium window 
frames with the upper waist line. This 
treatment gives an opportunity for the 
introduction of a tasteful colour 
scheme, and the only point that may 
be criticized is in the inevitable break 
in the line between the door top 
frame and the lower panel swaging. 
This of course only applies when the 
head is raised, and strangely enough 
it is not immediately apparent when 
the head is in this position, giving rise 
to the thought that this analysis of line 
must not be ignored in the ultimate 
colour treatment. The. considerable 
depth of the front wings is relieved 
by a line formed in the side panel, 
which fades out shortly after crossing 
the door-hinge line, whilst the rear 
wing, which is virtually non-existent 
due to the width of the body at this 
point, is suggested by a similar line 
introduced into the rear side panel. 
The single door at each side is 


hinged on its forward line, and the. 


lower line of the door finishes a 
few inches above the chromium 
plated bumper strip which passes 
completely round the body, com- 
mencing behind the front wheels and 
embracing the rear bumper. To reach 
the height of the rear bumper, which 
naturally is above that of the body side 
panels, the bumper strip is upswept 
immediately forward of the rear 
wheel, and its depth thereafter is 
relieved by a series of corrugations 
which are finished in the darker of 
the two body colours. 

The top line of .the bonnet is 
downswept towards the front, the 
top panel only opening, whilst in 
plan the bonnet and radiator grille, 
form one continuously curved line 
merging without interruption into the 
body side panels. Head lamps are 
built integral with the front wings, 
and a small point worthy of note is 
that the side lamp is styled to include 
a rear view mirror. 

This excellent colour drawing indi- 
cates a body in cream for the bonnet 
and upper door panels, whilst the 
front wings, head material and all rear 
panels behind the door shut line are 
in brown. The outline drawing and 
its explanatory notes indicates that 
this competitor has studied all those 
points that the modern builder of 
individual bodies considers necessary 
for the satisfaction of his discrimi- 
nating customer. For example, the 
door ventilators are arranged to pivot 
through 180 deg. to act both as scoops 
or extractors at will. 

The hood is to be trimmed in 
Melloroid and is to be lined throughout 
in cloth. For the operation of the hood 
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Hood mechanism and door trim of P. J. Wharton’s coupé. 


electro-hydraulic mechanism is used, 
and both bonnet and boot lid are locked 
from within the car, being operated by 
Bowden cable. A detachable panel 
covers the folded hood and is secured 
by slide fasteners. Wing spats using 
the familiar three-peg attachment and 
operated by cam lock, are also fitted. 
The boot lid swings upwards cn 
external chromium-plated hinges, and 
the lid of course is spring-loaded and 
can be locked in its raised position. 

In keeping with prevailing ideas, the 
door furniture includes press button 
locks, whilst the doors themselves are 
of course carried on concealed hinges. 
The spare wheel, always a knotty 
problem, is housed vertically in the 
capacious boot and is located on the 
off side. 

The second prize of £25 and the 
Company’s medal was awarded to 
P. G. Andrews, with an advanced 
design, that is to some degree similar 
to American front end styling. The 
well rounded bonnet commences with 
a chromium plated grille, styled in 
accordance with the now familiar 
spinner motif, from the centre of 
which chromium-plated mouldings 
extend outwards to embrace head 
lamps recessed into the nose of each 
front wing. Between each head lamp 
and the central motif is a series of 
vertical slats, admitting air. The front 
wings have a very prominent nose, 
the wings themselves extending well 
above the wheels and passing back 
across the doors to meet the rear 
wings at their intersections with the 
rear door shut lines. No attempt has 
been made to lose the rear wings into 
the body side panels, with which they 
are nevertheless an integral part. 

The colour drawing is finished in 
light blue, with the head material in 
a darker shade, and whilst the three- 
quarter front view which this com- 
petitor provides, portrays a pleasing 
design, the plan view has not the same 
appeal, mainly because the boot upper 
panels which turn over to meet the 
wing crown line gradually increase 
in width towards the rear. For obvious 
simplicity in head operation and 


linkage, the door glasses in plan are 
parallel with the chassis centre line. 
No matter how advantageous this 
may be from the production viewpoint, 
it is felt that this would not, in the 
finished car, give the best effect, in 
fact the likelihood is that from certain 
angles the windows and the upper 
panels of the doors would appear to 
be slightly concave. 

Another point that is open to 
criticism is in the placing of the 
direction indicator, which is situated 
in the front wing outer panel almost 
at the greatest width, and it is fairly 
obvious that frequent replacements 
would be necessary. Massive front 
bumpers are utilised and there is an 
integral front number plate, the 
bumpers themselves extending on to 
the sides of the front wings to give 
added protection. 

In his outline drawing this com- 
petitor indicates the placing of the 
hydraulic rams, which are in the 
quarter panels and are controlled from 
the instrument board. The separate 
front seats are equipped with flush fold- 
ing side arm rests, whilst the rear seat 
has a centre, arm rest. The boot panel 
lid is locked automatically when closed, 
but is opened from within the car by a 
cable release. There is ample space for 
luggage within the boot, which also 
houses the spare wheel carried on the 
off side in a vertical position. 

Hydraulic operation is also used for 
the door windows and quarter lights, 
whilst at the front end an interesting 
point is the arrangement of the bonnet 
top panel, which is hinged at either 
side, and this too is controlled from 
the instrument panel. Push-button 
control is used for the door locks 
and an interesting point is that both 
front and rear bumper fairings have 
spring-loaded hinged flaps that enable 
the jack to be manipulated. 

The third prize was jointly awarded 
to M. W. B. Young and C. G. Neale, 
both of whom received £10 and the 
Company’s medal. The drawing sub- 
mitted by M. W. B. Young is notable 
for its curved screen, which unlike. 
the usual interpretation of this idea, 
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is curved vertically and forms a 
reasonable continuation of the roof 
line, although this, being a drophead 
coupé, would not have quite the same 
effect as on a fixed head body. It is 
felt -however that no matter how 
desirable this treatment may be from 
an aesthetic viewpoint, it would on 
occasions be uncomfortable for the 
front seat occupants, although here 
of course it can be argued that the 
owners of open bodies do not object 
to the same arrangement. 

This competitor also uses hydrauli- 
cally operated head fittings and speci- 
fies a safety contact to prevent the 
head being operated with the rear 
window raised, this rear window being 
hydraulically operated. Conveniently 
arranged to line up with the top rail 
of the screen are pivoting ventilation 
windows at the forward end of each 
door, the door windows themselves 
being arranged to drop. 

The seating arrangement consists 
of a full width front seat with two- 
piece back rest folding forward to 
facilitate access to the rear seat, 
the backs of each of these folding 
sections being fitted with folding 
occasional tables. The rear seat, 
which is fully dimensioned, contains 
a folding centre arm rest embodying 
a concealed companion set. 

In the arrangement of the boot, it 
is obvious that the recess into which 
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the head folds, occupies a considerable 
amount of valuable room. This 
appears to be due to the fact that the 
hydraulically operated rear window 
continues the rear line of the hood 
into the luggage compartment, and 
since it forms the back of the hood 
recess, makes this compartment much 
longer than it need be. This addi- 
tional section, necessitated by the 
dropping rear window, need of course 
extend only to the width of the window, 
in fact any other arrangement would 
be impossible with the vertically 
mounted spare wheel which this 
competitor employs. 

The colour drawing is an excellent 
piece of work, giving a three-quarter 
front view which features a radiator 
grille of prevailing American style, 
the front bumper being carried on to 
the side panels of the body to form 
the lower line of the wing spat. On 
this body the front wings extend to 
meet the rear wings without any 
reduction in overall width, and the 
colour treatment adopted for this 
design is light blue for all the panel 
work, and fawn for the head cloth. 

The drawing submitted by C. G. 
Neale consists of a well defified outline 
drawing in coloured ink, and also a 
sepia finish coloured drawing showing 
a three-quarter front view in addition 
to the customary plan. This colour 
drawing evidences excellent draughts- 
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manship, and the treatment of high- 
lights and shadows is particularly 
effective. 

The design makes use of a straight, 
well inclined screen with ventilating 
side panels at the forward ends of 
the doors. The reason for the fixed 
pillars at the rear edges of these 
ventilating windows is difficult to 
follow. Although these pillars form 
a continuation of the curved roof peak, 
they must necessarily be separated 
from the roof peak to permit door 
opening and can contribute nothing 
in the way of strength to the front 
end of this body. 

It is unfortunate that the con-’ 
ditions of the competition did not 
require detailed information regarding 
the measures to be adopted for 
strengthening the scuttle structure. 
This, as most coachbuilders know. 
is one of the difficult problems that 
confront the builders of such bodies. 
The door and quarter windows are 
frameless and no detailed information 
is given to show how this joint 


-between door window and quarter 


light is to be made weather and 
draught proof. 

The head is operated by electro- 
hydraulic mechanism, and similar 
equipment is employed for folding 
the back light, which in this case is 
arranged to fall down flush with the 
body when the head has been folded 





American front end styling of two-door coupé by P. G. Andrews. 
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into its recess. There are clipped-on 
side covers to conceal the head 
mechanism. In the styling of the 
front end, the curved panel above the 
radiator grille leads on to a curved 
upper bonnet panel which is of the 
alligator type carried on _parallel- 
acting links at the rearward end, and a 
safety lock with an internal release 
is incorporated. 

This competitor also makes use of 
the full flow wing treatment, and a 
chromium-plated moulding beginning 
at the door hinge pillar and terminating 
on the rear wing. This moulding 
embodies at its rearward end a com- 
bined stop and tail lamp which can be 
hinged to expose the petrol filler cap. 
The stop tail lamp does not extend 
beyond the maximum overall width of 
the body, since the wing panels at this 
point are inswept. The luggage boot, 
which has a lift-up lid, has a capacity 
of 114 cu. ft. without taking into 
account the space occupied by the 
vertically mounted spare wheel. 

Another interesting point worthy 
of note is the arrangement adopted for 
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the side lamps. These are integral 
with the head lamp cowling which 
stands a few inches proud of the front 
wing peak. Unlike other competitors, 
this entrant employs a door handle 
of the normal type. 


Competition No. 2 


This was open to persons of British 
nationality, without age limit, and was 
for an outline drawing, in ink, of a 
four-door saloon which could have 
four or six lights according to the 
entrants’ wishes. The body was to be 
of all-metal construction, suitable for 
quantity production in the region 
of 200/300 bodies per week. The 
drawing had to be made to a scale of 
1} in. to the foot, and full information 
had to be given concerning the 
seating dimensions, spare wheel, and 
luggage accommodation. Competitors 
were also required to submit the full 
constructional details to a scale of 
3 in. to the foot, of the scuttle and 
windscreen framing, the rear of the 
body behind the rear squab, and a 
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master section for the roof, pillars, 
doors and similar items. 

The first prize of £50 and the 
Company’s medal was awarded to 
L. L. Reeves, who submitted a 
four-door, four-light design of con- 
ventional form. The wing treatment 
on this body follows the prevailing 
flow-through style, the front wing 
extending rearwards at waist height 
to merge into the rear wing. There is, 
however, a suggestion that the rear 
wing is a separate item, since it is 
very slightly built out from the body 
side panel, and the depth of the front 
wing side panel is relieved by a 
swaged line running across the two 
doors to meet a distinct break purposely 
made in the forward edge of the rear 
wing. 

Seating arrangements follow con- 
ventional ideas, the front seat being 
in one piece, whilst the rear seat is 
located well forward of the rear axle. 
A curved screen is used and the front 
door is equipped with ventilating 
panels in front of the main dropping 
section, whilst the rear ends of the 































































































Four-door four-light saloon by L. L. Reeves. 
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Prize-winning design for an estate car by A. H. Levene. 


rear door windows have a fixed panel 
to provide a suitable window width 
to be accommodated in front of the 
wheel arch. 

In the rear boot the spare wheel is 
mounted on the floor to the near side 
and the lift-up lid which gives access 
to the boot, also permits the spare 
wheel to be withdrawn. In view of 
the length of the boot behind the rear 
axle, it appears that had this competitor 
mounted his wheel further to the rear 
it would have been possible to locate 
it more to the side of the car, partly 
recessing it into the near side rear 
wing and thus obtaining greater 
luggage accommodation and less inter- 
ference with the floor space available. 

On the sheet showing constructional 
details, the entrant gives clear informa- 
tion on the particular points requested 
in the conditions of this competition, 
and the brief specification includes 
outside panels in 21 B.G. mild pressing 
steel, with constructional units such 
as pillars and floor panels in 20 B.G. 
Reinforcements are to be in a stouter 
gauge. 

The bonnet is to be hinged at its 
rearward end and the lock operation 
is cable controlled from beneath the 
instrument panel. Push-button locks 
are used for the four doors and boot 
lid, and the inside controls are by 
remote push buttons. 

The second prize winner in this 
competition was Z. K. Smolana. 


Com petition No. 3 

This competition was restricted 
to students of any technical school, 
or employees in British workshops, 
the age of the entrants not exceeding 
21. An outline drawing of an estate 
car, namely a vehicle constructed for 
the dual purpose of carrying pas- 
sengers, luggage and other personal 
effects was required and was to be 


made to a scale of 14 in. to the foot, 
and could be in ink or pencil, showing 
the side elevation, half front, half 
rear, and half plan views. 

The first prize of £15 in this 
section was taken by A. H. Levene, 
who in addition to his outline drawing 
included a very well finished coloured 
drawing. In the design of this 
body, private car practice has been 
followed and the front wings pass over 
the door panels to meet the rear 
wings without the introduction of a 
return sweep. They also retain their 
overall width for the entire length of 
the body, and to relieve what would 
otherwise be a plain, uninteresting 
side panel, a chromium-plated mould- 
ing is carried on a raised section of the 
panel, starting high above the front 
wheel and flowing rearwards to merge 
with the return sweep into the lower 
rear line of the body. 

At the waist rail the lower window 
line is downswept towards the rear to 
harmonise with the upper line of the 
wing, whilst the cant rails and door 
tops also have considerable curvature. 
An interesting point is the adoption 
of a fully curved screen, which together 
with the front door upper pillars, 
has more than the usual slope. Below 
the waist the door line has less inclina- 
tion and has a slope identical with 
that of the centre pillar and rear door 
hinge pillar. A point in connection 
with this rear door hinge pillar is that 
it comes slightly to the rear of the 
rear wheel centre line and due to the 
wheel arch, is obviously extremely 
shallow, and the hinging of the rear 
door is therefore a matter for criticism. 
The door tops are composed of metal 
frames and there are quarter lights 
which extend and complete the round- 
ing off of the general window arrange- 
ment. The rear wheels are enclosed by 
detachable spats, and due to the width 


of the front doors, the effective rear 
door opening for some distance above 
the floor is seriously restricted. 

A spring assisted alligator bonnet 
is employed, sweeping down from 
the screen to well rounded front 
panels which house a louvre type of 
grille for the inlet of air to the radiator, 
and embodying also a rectangular 
fog lamp in the centre of the front 
base panel. Head lamps of similar 
rectangular design are recessed into 
the leading edges of the front wings. 
With the full width wings that this 
competitor favours, concealed running 
boards are necessary. These extend 
from the front door shut line to the 
commencement of the wheel arches. 
The rear panel embodies two hinged 
doors which give ready access to the 
rear portion of the body, which has a 
loading capacity of approximately 
40 cu. ft. with all the seats in use. 
It is possible to fold the two rear 
seats into the floor, where they offer 
no obstruction, and thus a further 
40 cu. ft. of luggage loading space 
is made available. The bench type 
front seat gives accommodation for 
three passengers, giving a total capa- 
city of five passengers. For the use 
of the rear seat occupants, folding 
tables are built into the back of the 
front seat, and an unusual but com- 
mendable item of equipment is the 
provision of an umbrella tube under 
the front seat. 

Provision is made for the installation 
of Ekco car radio equipment, and 
Smiths heating and demisting appara- 
tus is specified. The spare wheel is 
mounted horizontally under the rear 
floor and can be removed by opening 
the two doors in the rear panel. In 
the coloured drawing, which is a 
praiseworthy piece of work, the wings 
embrace also the side panels and are 
finished in grey. The upper panels 
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and wheels are in blue, this colour 
being used for the decorative panel 
carrying the chromium moulding. 
The second prize in this competition 
was awarded to D. S. Cleary, and the 
third prize winner was G. E. Bath. 


Competition No. 4 

This competition was open to 
persons of British nationality, without 
age limit, and was for: a general 
arrangement drawing, in ink, of a 
luxury coach suitable for Continental 
touring. The overall dimensions of 
the vehicle were to be 30 ft. long by 
8 ft. wide, and the design was to be 
made on a chassis with an underfloor 
engine. Either composite or all-metal 
systems of construction could be 
used and the body had to comply in 
all respects with current Ministry of 
Transport regulations. The drawing 
had to be made to a scale of ? in. to 
the foot, and had to show side eleva- 
tion, front, rear, and plan views. A 
half cross-section giving details of 
construction was also required to a 
scale not exceeding 14 in. to the foot, 
and in addition to the requirements 
necessary for long distance luxury 
travel, competitors were asked to give 
a consideration to originality in ex- 
terior styling. 

The first prize of £75 and the 
company’s medal was taken by S. E. 
Peck whose touring coach gave accom- 
modation for 30 passengers and a 
courier. Each passenger is given an 
individual seat of the reclining pattern. 
The courier’s seat is located centrally, 
immediately behind the near side 
entrance door and is adjacent to a 
cocktail cabinet and an ice box, 
whilst also within reach is locker 
space for travel literature and itine- 
raries. The coach is equipped with 
a radio and public address apparatus, 
and there are four speaker units 
situated two at the front and two at 
the rear, whilst the microphone and 
radio tuning unit is arranged in a 
cabinet beside the courier’s seat. 

In the construction of the body, 
light alloy trussed framework of 
semi-integral construction is specified, 
and a notable feature of the con- 
structional layout is that the lower 
panels have a substantial cross bracing 
so arranged that the intersections of 
the diagonals are offset so that one 
of the diagonals is not - unduly 
weakened. A cross section through the 
body shows that the seats are raised 
above gangway level and the space 
thus provided beneath the seat floor 
is made use of to accommodate a 
fresh air duct running along the 
gangway side of the raised floor, and 
insulated with fibre-glass. Above the 
seating floor and against the inside 
panel of the body there is a rectangular 
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duct that carries the warm air, this 
being fed from a heater unit situated 
beneath the second row of seats on 
the near side. This heater unit uses 
a mixture of fresh air and re-circulated 
air. A second heater is mounted on 
the near side towards the rear end 
of the body and deals only with 
re-circulated air, whilst the delivery 
duct which is housed against the side 
of the body, contains warm air outlets, 
which are conveniently placed beneath 
the seats. 

In the construction of the side 
framework, the assemblies consist of 
extruded lipped box section pillars 
extending from the skirt to the roof 
centre, except at the middle portion 
adjacent to the sliding roof aperture 
where the side pillars terminate at 
the roof longitudinal Z-section member. 
Double pillars with connecting bridge 
plates are used at both door openings 
to give added rigidity. The offside 
door opening is offset to the rear to 
give adequate clearance between the 
engine unit and the folding step 
mechanism. The framework members 
are riveted together and are covered 
with gussets at all joints, whilst the 
complete framework is to be Grano- 
dised and treated with chlorinated 
rubber aluminium paint. 

This competitor includes a coloured 
drawing on one of his supplementary 
sheets, with the lower panels finished 
in blue, together with the roof, 
whilst the front of the cab and waist 
panel is in cream. It is suggested that 
the interior finish should be in plain 
coloured moquette to waist rail height. 
whilst stainless steel cappings are to 
be used round window openings. 
The roof is to be lined with suede 
head cloth. 

The reclining separate seats pre- 
viously referred to are those made by 
A. W. Chapman Ltd., having squab 
adjustment of 34 in., this squab 
movement being co-ordinated with 
a forward movement of the cushion. 
These seats have side arm rests 
embodying flush fitting ash trays, 
whilst the head roll is provided with 
a reading lamp conveniently arranged 
to shine forward and down. The 
backs of the squabs contain a rug rail 
and also a parcel net, whilst a foot-rest 
is built into the seat supports. 

The winner of the second prize 
in this competition was C. P. Stephen- 
son, and the third prize was awarded 
to F. J. C. Hollyman. 


Competition No. 5 
This section was open to persons 
of British nationality, without age 
limit, and featured a mobile shop with 
provision for external and internal 
display of goods for sale, as well 
as service facilities. Any suitable 
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trade could be selected by the com- 
petitor as the subject of the design, 
and a general arrangement drawing 
in ink, to a scale of 14 in. to the foot. 
was required. The drawing had to 
show side and rear elevation, together 
with a body cross-section and plan. 

In this competition only one prize 
was awarded, and this was taken by 
B. J. Garner. In the design of this 
mobile grocer’s shop, the. competitor 
used what is basically a normal 
van style, except that on the near side 
immediately behind the bulkhead 
there are double doors giving access 
to a forward section of the body, 
arranged with a serving counter on 
the rear face, and with show cases on 
the outer side. The remainder of 
the body space is occupied by bins 
and shelving for the storage of pro- 
visions, whilst convenient to the 
serving counter is a cupboard con- 
taining four removable enamel trays 
for the stowage of bacon, cooked 
meats, and similar provisions. There 
are also slatted shelves for carrying 
bread. To the rear of the bulkhead 
on the offside is a cupboard extending 
from floor to roof, containing a wash- 
basin, water supply tank, water waste 
tank, and first aid cabinet. The 
opening of the door to this com- 
partment acts as a screen against the 
serving counter. 

In the arrangement of the cab there 
is the usual driver’s seat and a separate 
seat on the near side is for the use of 
a cashier and is therefore made 
removable so that the occupant can 
face the rear and collect money through 
a hinged flap which is arranged in a 
door giving access to the small 
section occupied by customers. There 
is also a cash drawer on the forward 
side of the bulkhead, this drawer when 
not in use being stowed under the 
driver’s seat. The show cases are 
arranged in the near side panel and 
are detachable from within the body, 
being held in position by cap nuts. 





Brake Torque 

THE author, Mr. G. A. G. Fazekas, 

of “Brake Torque” published in 
the May 1951 issue of The Automobile 
Engineer states that this paper did not 
reproduce correctly the meaning he 
intended in the second paragraph of the 
first column, page 189. The wording 
used in his original manuscript was as 
follows :— 

‘Far less attention has been devoted 
so far to the measurement of pedal load 
and to ensuring respectively that it 
should conform to a definite pattern. 
In spite of some efforts in providing a 
continuously recording decelerometer, 
or like with a pressure recording stylus 
(Kent 1946), in the writer’ $s opinion 
this is one of the main outstanding 
problems in brake testing technique.” 
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BRITISH PLASTICS EXHIBITION 


Items of Interest for the Automobile Engineer 


has evidenced considerable ex- 

pansion. New applications are 
now being found for plastics in almost 
every industry. In a display of the 
products of a new industry there are 
of course new ideas embodied and for 
that reason the exhibition is of interest 
to all engineers with a progressive 
outlook. 

On the stand of Ashdowns Ltd. of 
Ecclestone Works, St. Helens, Lancs., 
there was a graphite impregnated 
fabric based plastic called F.M.G. 
grade Ashlam. This material is self- 
lubricating and is suitable for use in 
bearings. It might well be used in 
some cases for engine control bearings 
etc. where it would, no doubt, assist 
towards a low rate of wear on these 
components. A dry lubricated support 
saves maintenance, and at the same 
time it overcomes the difficulty experi- 
enced with oil and grease-lubricated 
bearings, inasmuch that they tend to 
pick up dust and grit. The mechanical 
properties of this material are :— 


S INCE the war the plasticsindustry 


Ib./sq. in. 
Ultimate tensile 
Strength .. 9,000 to 13,000 
Ultimate compres- 
sion strength .. 42,000 


Shearing strength .. 12,000 to 14,000 

These figures are fairly representa- 
tive. Some firms quote figures of 
about 16,500 Ib./sq. in. in shear and 
tension for similar materials, and 
Ashlam F.M. grade has a shear strength 
of up to 18,000 Ib./sq. in. 

Other materials are used for the 
manufacture of timing gears, and 
among these is Ashlam F.M. grade. 
This is a general purpose material 
manufactured with a medium weave 
cloth of high quality reinforcing the 
plastic. A material of this kind has 
also been used for water pump rotors. 

Ashdowns Ltd. state that they were 
asked by a customer to produce a 
plastic moulded gear for a motor 
speedometer drive. The material had 
to comply with a given specification 
relating to surface hardness, increase 
in weight, change in hardness, dimen- 
sional stability and strength when 
immersed in oil at 140 deg. F. for 
100 hours. 

Extremely careful tool design was 
imperative, for the moulding had a 
fine start thread, and feather edges 
had to be avoided. After delivery the 
gears were fitted to a number of 
experimental vehicles and run for a con- 
siderable mileage. Upon examination 





Three-dimensional transparent badge 


they were found to be,-in the 
customer’s own words, ‘“‘in excellent 
condition, the amount of wear com- 
paring favourably with that normally 
occurring when case-hardened gears 
were used”. The cost of plastic gears 
is, it is stated, very considerably less 
than that of case-hardened steel gears, 
and an additional advantage is that 
they are very much quieter in opera- 
tion. 

On the Ashdown stand a plastic 
“dodgem” car body was shown. The 
steel version was stated to cost £30 
and the plastic one £31. There might 
possibly be a future for plastic 
materials, particularly the post forming 
type, in coach-built cars made in small 
quantities, where the relative tooling 
costs in plastic and steel might be 
comparable. The principal advantages 
claimed for plastic panels are that the 
material does not rust, and they are 
far less noisy than those of steel. It is 
probably undesirable to mix plastic 
and steel panels indiscriminately, and 
in view of the difference in texture and 
finish between these materials, it 





Plastic filter housing 


would seem necessary for the stylists 
to design specially for the use of 
plastic panels. However, it is possible 
that a coat of cellulose over both steel 
and plastic may suffice to camouflage 
the composite nature of the car. 

Punfield and Barstow (Mouldings) 
Ltd., Westmoreland Road, Queens- 
bury, London, N.W.2. exhibited some 
nylon moulded gears fitted in a gear 
type pump made by Excelsis Engines 
and Gears Ltd. The advantage of this 
material over most other plastics is 
that it will withstand higher tempera- 
tures. These gears will operate quite 
satisfactorily at 200 deg. C. In view 
of the large degree of shrinkage 
experienced with nylon in the mould- 
ing process, it would be surprising if 
a sufficient degree of accuracy could 
be obtained for this material to be of 
any use in small engine oil pumps. 
However, this is an aspect of the pro- 
blem which might be worth investi- 
gating. 

A very interesting display from the 
point of view of the motor engineer 
was given on the stand of Creators 
Ltd. of Kings Road, Newhaw, 
Weybridge, Surrey. “Armourvin,” a 
wire reinforced transparent pipe line 
fitted with the usual brass unions at 
its ends, was shown. Being exception- 
ally elastic, it could be tied in a tight 
knot without ill effects, and when bent 
round a ;% in. diameter rod, no 
deformation of the internal cross 
section can be detected. The trans- 
parent nature of this material enables 
the user to see if the petrol or oil 
content is flowing as freely as it should. 
Alcohol, oil or petrol have no adverse 
effect upon the material. It is not 
laminar, and for this reason does not 
flake or peel. Pressures of up to 
100 Ib./sq. in., and high temperatures 
experienced adjacent to internal com- 
bustion engines, can be withstood 
easily. In fact, one customer claimed 
that he used these pipes with over 
1,000 lb/sq. in. pressure, but this is 
not recommended by the makers. 

“Weldabond” insulating tape was 
another Creator’s product on display. 
This tape is not sticky and will not 
therefore attract dust and dirt. It is 
wound round the article to be insulated 
and then heat is applied to raise its 
temperature to just over the boiling 
point of water resulting in a welded 
adhesion. 

Their “‘Steeragrip” plastic cover for 
steering wheels was both attractive 
and ingenious. The cover is placed in 
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boiling water and stretched over the 
rim. On cooling it hardens and con- 
tracts round the rim, almost completely 
enclosing it. Plastic gaiters on the 
stand of Creators Ltd. appeared to 
compete favourably with similar 
articles in rubber which are used to 
cover control joints and pedal aper- 
tures. They are very elastic and are 
not subject to deterioration when in 
contact with oil or grease, and it is 
claimed that this material does not 
perish as rapidly under varying 
climatic conditions as does rubber. 
“‘Railko” water pump bearings were 
on the stand of Small and Parkes Ltd., 
Hendham Vale Works, Manchester 9. 
These bearings are water lubricated. 
Foreign matter does not score the 
shaft as much as with metal bearings 





Plastic gaiters 


and the material is dimensionally 
stable. For dry running bearings a 
graphite impregnated version is ob- 
tainable. As an illustration of the 
loads the material can take, it is worth 
mentioning that aircraft propellers are 
mounted on split collets of this type 
of material. 

Several publications are issued by 
Tufnol Ltd., Perry Barr, Birmingham. 
One entitled Gears gives information 
on the choice of materials in the Tufnol 
range, tooth form, overload conditions, 
and lubrication. Bearings offers 
similar advice on this alternative use 
of fabric reinforced plastic and Tech- 
nical information consists entirely of 
technical data, and includes the test 
and specifications complied with by 
Tufnol sheets, tubes, and rods of 
various brands. 

British Resin Products Ltd. of 
21, St. James’s Square, London, 
S.W.1. were showing among other 
things “Cellobond” resin adhesives. 
For many applications Cellobond 
adhesives replace natural glues. They 
are superior in resistance to water and 
bacteriological attack, they give strong 


AUTOMOBILE 
ENGINEER 


and permanent joints, and lend them- 
selves well to mass production methods. 
Commonest in use are the two- 
component types consisting of a 
synthetic resin and a hardener. They 
are supplied separately and require 
only simple mixing to give a synthetic 
adhesive. 

Epok cashew nut derivatives were 
displayed on the same stand. They 
form the basis of chemical resistant 
and industrial cements and they can 
be used as binders for cork, fabric, 
and sand cores. Both resins and poly- 
mers are employed in the manufacture 
of brake linings in the form of binder 
resins and friction dusts where, it is 
claimed, their anti-fade characteristics 
show up to advantage. 

At a plastic exhibition, it is rather 
surprising to finda 
dry lubricant and 
a rust remover 
displayed. These 
were on the stand 
of Revol Ltd., 97, 
Keyside, New- 
castle-on-Tyne. 
The “Voler” dry 
lubricant is 
applied with a 
soft brush or by 
dipping, having 
first removed all 
grease with a 
suitable solvent 
from the article. 
This graphitic 
compound dries 
on the metal, and 
the makers claim 
that it is then 
bonded on to the surface, and is 
difficult to remove even with abrasive. 
Temperatures of between —50 deg. F. 
and -+-1,100 deg. F. can be withstood, 
and it might therefore be applied to 
valve stem lubrication, or as a running- 
in compound. Where absolute clean- 
liness is necessary, and where oil or 
grease lubrication is undesirable this 
compound could be very useful. It is 
supplied in two grades: (a) light, 
absolutely dry, (b) heavy, slightly 
tacky. 

Mechanical abrasion is not needed 
when the R.4 rust remover is used, 
and even the most deeply embedded 
rust is stated to be removed after 
immersion for 90 minutes. Lighter 
corrosion can be removed by dipping 
for ten minutes. 

It is rather surprising that more use 
is not made of plastic material for 
interior trimming. There were some 
laminated plastic sheets with extremely 
attractive finishes shown on the De 
La Rue stand, for instance. These 
materials are being used in some of the 
long distance coaches where they are 
moulded to fit roof panels, etc. The 
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variety of colours and finishes obtain- 
able in sheet plastic has to be seen to 
be believed, and it requires very little 
imagination to think of applications 
for these materials which would give 
a very pleasing effect in the interior of 
a car. 

Really exquisite three-dimensional 
moulded transparent badges with 
chromium and other material deposited 
on the underside to form patterns 
were on view on the Wilmof-Breeden 
stand., This leads one to wonder if 
facia panels might not be made in a 
similar way with perhaps a metal 
sprayed under surface. It would seem 
to be possible that metal moulding 
strips might be covered with trans- 
parent plastic which would prevent 
tarnishing or, on the cheaper cars, 
difficulties in connection with the 
supply of nickel and chromium might 
be overcome by the use of plastic 
waist mouldings, etc. made in attrac- 
tive colours to tone with the general 
interior or, for that matter, the 
exterior finish of the car. 

A device which has been used in 
the medical world for some time now 
is called “piped light”, and it was on 
show on the I.C.I. stand. A light 
beam is shone along a solid rod of 
transparent plastic. The rod can be 
bent round in curves of comparatively 
small radius, but very little of the 
light comes out of the sides of the rod 
and it shines out of the end with 
almost the same brilliance as that of 
the source, hence the term “piped 
light”. This principle might well be 
applied to the lighting of dashboard 
instruments. A flat strip of transparent 
plastic instead of the round bar might 
be used on the lower edge of the facia 
panel and fashioned to give a very 
novel and decorative effect. 

In view of the shortage of steel, 
motor manufacturers are looking for 
substitute materials. Plastics, although 
expensive, have some highly desirable 
qualities. These include attractive 
appearance, no rust or corrosion, and 
no drumming when travelling over 
rough roads, as well as innumerable 
special qualities such as the self- 
lubricating property already men- 
tioned. It may be that large scale 
production would bring the cost 
down to an acceptable figure, 

It is always possible to think of 
objections to new materials, as well as 
advantages, and the only way to 
decide whether or not a plastic material 
can be substituted for steel in motor 
cars is to try it out experimentally. 
Many of these materials are very 
excellent in every respect when new, 
but their complicated chemical struc- 
ture in many cases renders them liable 
to change their properties with age or 
under extreme climatic conditions. 
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PHYSICAL LABORATORY 


The Work and Development of a World Famous Organization 


N a brochure entitled “N.P.L.”, 

describing the work of the National 

Physical Laboratory, it is stated 
that fifty years ago the Crown granted a 
Royal Residence—Bushy House at 
Teddington, Middlesex—for the pur- 
pose of founding the National Physical 
Laboratory. The original proposal 
was considered by a Treasury Com- 
mittee which ruled that the objectives 
of the Laboratory should be standard- 
ization and verification of instruments, 
the testing of materials and the 
determination of physical constants. 
When opening the Laboratory in 
March, 1902, however, the then Prince 
of Wales said “The object of the 
scheme is, I understand, to bring 
scientific knowledge to bear practically 
upon our everyday industrial and 
commercial life, to break down the 
barrier between theory and practice, 
to effect a union between science and 
commerce.” In fact, the work of the 
Laboratory has developed along lines 
much broader in scope than 
was set out in the original 
terms of reference laid down 
by the Treasury Committee. 

The National Physical Lab- 
oratory was the second of the 
great national research lab- 
oratories to be founded. The 
first was the Physikalisch- 
Technische Reichsanstalt in 
Germany. Two years after 
the N.P.L., the National 
Bureau of Standards of the 
U.S.A. was founded. 

In addition to those cate- 
gories of work mentioned by 
the Treasury Committee, the 
Laboratory is now responsible 
for a considerable programme 
of fundamental research work 
and undertakes investigations 
of special problems on behalf 
of Government Departments, 
for research associations, tech- 
nical institutions, industrial 
firms and others. Payment is 
received for the work done for 
outside bodies and the scale 
of fees for the regular test 
work is given in a series of 
pamphlets. The charges for 
special investigations are based 
upon the time occupied on 
the work. 

Whilst the Laboratory will 
continue to carry out tests 


for industry it strongly favours the 
principle of industry carrying out its 
own inspection during manufacture, 
with the Laboratory assisting in the 
maintenance of the necessary testing 
standards. Except in special circum- 
stances the Laboratory does not 
undertake the contractual testing and 
analysis of structural materials. 

Tests on many classes of measuring 
instruments can be undertaken. The 
special investigations made for firms 
and other bodies are of a varied 
character; the Laboratory is always 
ready to give careful consideration to 
any problems or difficulties which may 
be submitted to it, and to undertake 
experiments when it is thought that 
only with the facilities at its disposal 
may a solution be found. Experi- 
mental work required in researches and 
investigations for industry is normally 
carried out at the Laboratory but, 
where appropriate, members of the 
staff survey the problem at the works 
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Fig. 1. 


and carry out investigations there 
under conditions obtaining in industry. 
In suitable cases it is possible to 
arrange for representatives of indus- 
trial firms to work in the Laboratory 
on specific problems in co-operation 
with the Laboratory staff. 

The results of Laboratory researches 
are published in the journals of 
scientific societies and, when appro- 
priate, in technical and trade journals. 
An annual report is issued on the work, 
and lists of titles of current papers are 
issued quarterly from the Laboratory, 
with the object of informing industry 
of investigations recently completed. 
These lists can be supplied regularly 
without charge on application to the 
Director. 

The Laboratory holds each year 
“open days” to which are invited 
scientists and technologists from all 
over the country. Accredited repre- 
sentatives of industrial concerns who 
wish to take advantage of this oppor- 
tunity to see something of the 
broad scope of the work 
covered by the Laboratory 
are invited to write to the 
Director so that they may 
receive an invitation to the 
next appropriate “ open day.” 

The advice of the staff of 
the Laboratory is available 
free of charge to all enquirers 
with appropriate problems, 
and visits to the Laboratory 
by appointment to discuss 
such difficulties are welcomed. 

When the Laboratories 
were opened for three days 
commencing May 23 to the 
press, scientists and tech- 
nicians, there were many 
interesting exhibits to be 
seen. Amongst these was a 
multiple unit direct stress 
fatigue testing machine 
(Fig. 1). In this machine it is 
possible to test twenty-four 
small pieces at the same time. 
The test pieces are disposed 
about a circle with their axes 
vertical and their upper ends 
secured in a fixed head 
integral with the frame of the 
machine. At its lower end 
each test piece is secured to a 
loading rod which is con- 
strained to move only verti- 
cally by flexible strips. The 
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Fig. 2. Principle of operation of resonant 
fatigue testing machine 


loading heads are prolonged down- 
wards and pass through clearance holes 
in a swash plate which is carried on a 
gimbal mounting at the axis of the 
machine. A nut on the outer end of 
each loading head secures a spring 
which bears at its upper end on the 
underside of the swash plate. By a cen- 
tral screw adjustment the centre of the 
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swash plate may be raised or lowered 
relative to the frame of the machine. 
As the swash plate is pushed down- 
wards it comes in contact with the 
circumference of a rotating disc which 
rolls about the axis of the machine on a 
track in a fixed horizontal plane. The 
plate is thereby tilted and the line of 
greatest slope rotates at the speed of 
operation, which is about 2,900 r.p.m. 
Each test piece is thus subject to a 
pulsating load of which the amplitude 
is determined by the product of the 
tilt of the swash plate and the stiffness 
of the stressing spring. 

By using springs of different stiff- 
nesses a range of loads can be obtained 
at any one setting of the swash plate 
control. When a test piece breaks, the 
loading head in falling closes an elec- 
trical contact which stops the corres- 
ponding counter, thus the machine will 
run on until all the pieces have been 
broken and equally it may be operated 
with any number of pieces. 

This experimental machine was 
designed and constructed for tests on 
small screws and it provides load 
ranges up to 50 Ib. It is quite obvious 
that there is scope for development 
on these lines of a much larger machine. 
Such a machine could be applied 
to the testing of a variety of different 
test pieces at the same time, whilst 
the loading of each could be different 
from that of its neighbours. 

Another useful development exhibi- 
ted in the same department was a 
fatigue testing machine designed to 
economise in power consumption, and 
at the same time to obviate the 
necessity for a very accurate speed 
control, which is normally essential 
with a resonant mass and spring 
system of load application. A hori- 
zontal version of this machine is 
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Fig. 4. Resonant fatigue testing machine 


A. Operating rod 


B. Mass spring system 


C. Test specimen 
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Fig. 3. Resonance curve 


illustrated in Fig. 4, and the basic 
principle of operation of a vertical 
machine of this type is illustrated in 
Fig. 2. The test piece A is loaded by a 
mass B and springs D, the system 
vibrating at its natural frequency. 
Energy is fed into the system by an 
electric motor G driving an eccentric F. 

The maximum amount of work the 
motor is called upon to perform is that 
necessary to cause the clutch C to 
slip. Therefore the load on the motor 
is not excessive during the period of 
time in which it is building up to the 
resonant speed. If the motor inad- 
vertently exceeds the resonant speed, 
the clutch starts slipping, thereby 
dissipating additional energy over and 
above that needed to maintain the 
mass spring system in a vibratory 
state of motion. This additional load 
causes the motor to slow down again 
to its correct speed. Should the motor 
speed fall too low then the additional 
load due to the clutch slipping would 
cut it out altogether. 

Another advantage of this system is 
that the amplitude of motion is 
definitely limited to equal the throw of 
the crankshaft. If that amplitude were 
to be exceeded it would imply that a 
greater amount of energy were being 
fed into the system than is supplied 
by the motor and that is, of course, 
impossible. The effect of the clutch 
is to give the system a flat topped 
characteristic resonance curve as shown 
in Fig. 3. Investigations have been 
made in connection with the applica- 
tion of these principles to a torsional 
fatigue testing machine. 

The study of the “creep” of metals 
at room and higher temperatures has 


‘been carried out in the engineering 


division for over thirty years and has 
been of continuous assistance in the 
development of steam power plant 
for ever higher temperatures as time 
proceeded and in the choice of light 
alloys and poppet valve .steels for 
reciprocating aircraft engines. It has 
also provided the information on high 
temperature materials which was 
needed for the development of the 
gas turbine engine. Research on 
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the subject of creep 
has_ assisted in 
economy of mat- 
erials and through 
the years has led 
to the saving of 
enormous sums of 
money. 

This Laboratory 
was the first to 
begin a compre- 
hensive study of 
“creep” and so 
has been able to 
give help and ad- 
vice in the setting 
up of most of the 
other centres of 
“creep” research 
in Great Britain. 
The present creep 
laboratory, opened 
in 1940, houses 79 
tensile creep test- 
ing machines of 
N.P.L. design, 
which have been 
reproduced widely 
in this country and 
elsewhere. Several 
other special pur- 
pose machines 
were available for 
inspection and 
have been built to 
study problems 
such as creep under combined stress 
and under compression, bending and 
torsional stresses, the torsional mach- 
ine measuring creep strain rates down 
to 10-° inches per hour. A combined 
tension-torsion machine has been built 
to study the short time plastic behaviour 
of metals. Tensile and creep equip- 
ment has been developed for tests up 
to 1,200 deg. C. on metals and ceramic 
metal aggregates. Apparatus is in use 
to measure the bending due to creep of 
eccentrically loaded struts in light 
alloy at room temperature. 

High temperature plant is subject to 
variations in temperature and often in 
stress, which are due to changes in 
load output requirements and appara- 
tus has been devised to study creep 
when both the stress and temperature 
of specimens are varied automatically 
in pre-arranged cyclic periods. The 
behaviour of bolted connections at 
high temperatures requires knowledge 
of the stress relaxation properties 
of bolting materials. This subject 
is being studied by means of an appara- 
tus which automatically provides a 
measure of the fall in stress with time 
of a specimen maintained at its 
initial tightening strain. 

Two colorimeters were demon- 
strated for measuring colours photo- 
electrically. These instruments elimin- 
ate completely all errors due to 
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Fig. 5. Colorimeter. 


defective colour vision or health of the 
observer. This is important for many 
of us have slightly defective colour 
vision without being aware of it. An 
obvious application of this method of 
checking colours is the inspection of 
cellulose finishes or trimming materials 
to ensure that they conform to 
specification. The commercial version 
of this instrument is made by Uni- 
versal Tools Ltd., of Tramway Path, 
Mitcham, Surrey. The Laboratory 
version incorporates a variable tem- 
plate which is placed in the plane of 
the spectrum and is adjusted to make 
the response of a combined spectro- 
scope and photo-cell match that of the 
average human eye. Colours are thus 
measured as they would be with an 
ordinary trichromatic colorimeter and 
a human observer, only with more 
accuracy and precision. 

Many interesting machines were 
demonstrated in the department where 
gears are checked and where surface 
roughness is measured. These in- 
cluded a new Orcutt lead measuring 
machine and a Talysurf instrument 
with a magnification range from about 
500 to 100,000 which will measure 
surface roughness and lack of round- 
ness of shafts, etc. A recently devel- 
oped process enables the texture of 
any machined surface to be reproduced 
on a film of cellulose acetate. The 


film is then exam- 
ined on the stand- 
ard recording 
equipment. The 
obvious advantage 
of this method is 
that it is not neces- 
sary to use special 
instruments for the 
measurement of 
the surface rough- 
ness in awkward 
places on large 
machined parts. 

The general 
computing section 
of the mathematics 
department pro- 
vides a centralized 
computing service 
for Government 
Departments, in- 
dustry and the 
universities. Any 
calculations of a 
scientific nature 
are undertaken, 
particularly those 
requiring special 
techniques or the 
use of special 
equipment. The 
section has devel- 
oped new methods 
and has investi- 
gated existing 
methods for solving a wide variety of 
practical problems. 

Some of the more practical problems 
which have been solved by the tech- 
niques mentioned include the deter- 
mination of roll force in rolling mills, 
the load carried by journal bearings, 
problems of heat diffusion and con- 
duction, the analysis of stresses in 
engineering structures, and the statis- 
tics section applies statisticale method 
to problems of research, devlopments 
and inspection. 

Development and research staffs 
in industrial firms almost invariably 
have to cover a very wide field of 
investigation. It is therefore nearly 
impossible for their work to be so 
highly developed as that of the National 
Physical Laboratory, where the staff 
are able to specialize each in his own 
particular sphere of interest. For this 
reason it is highly desirable that 
industrial research engineers should 
at some time or another pay a visit to 
the National Physical Laboratory, 
where there is much to be learnt about 
the latest research methods and 
instruments. 

Further information on the work of 
the National Physical Laboratory can 
be obtained from the jubilee book 
entitled N.P.L. by John Langdon 
Davies, published by His Majesty’s 
Stationery Office, price 4s. 0d. 
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RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Paint Film Defects, 


Their Causes and Cure 


By Manfred Hess. 

London: CHAPMAN AND HALL, LTp., 37, 
Essex St., W.C.2. 1951. 53 x 84. 544 pp. 
Price 50s. 

In spite of the fact that this book covers 
almost every conceivable type of paint 
film and its defects, a great deal of the 
material is applicable to the automobile 
industry, and some of it deals with motor 
car body finishing. It should be carefully 
studied by the executives and staffs of the 
painting departments of every motor car 
manufacturer in Great Britain. 

No one will deny that the finish on many 
post war cars, with the exception of one or 
two isolated examples, is poor. No one 
will deny, also, that on pre-war cars it 
was mainly very good. Manufacturers 
were inclined to blame their materials 
immediately post war, and no one knew 
quite how truthful this was. Time has 
shown, however, that whereas the pre-war 
car had anything from five to a dozen 
coats of paint, present ones have about 
half that number. The condition of these 
cars after only one year of normal service 
raises misgivings in all who have taken a 
pride in British craftsmanship, since our 
good name in the automobile industry may 
be damaged overseas, in spite of the fact 
that the cars are better than ever mechanic- 


y. 

The solution to the problem may be to 
go back to the pre-war methods of finishing, 
but if this cannot be done (and anyway 
motor cars sell themselves at present, even 
if they were not painted at all), then the 
manufacturers should study this work, for 
it may given them some assistance in 
providing a better finish without spending 
more money on paint and time. 

It is divided into four sections :—Faults 
which develop during storage, Faults 
developed during application, Failures 
developing shortly after application, and 
Defects of coatings on the finished 
objects when in use. Each section is of 
interest to the automobile industry. 
Other industries are concerned equally. 
The book deals with woodwork, aincrafe 
printing, paper, all metal painting, leaded 
surfaces, bacterial activity, ships’ hulls, 
brushes and bristles, etc., etc. It is in fact 
a book both for the makers of paints and 
enamels and finishing equipment as well 
as those who apply these finishes. 

The book was first published in Germany 
in 1938, and new sections and some re- 
writing has been made in this edition in 
view of war and post-war experience. The 
author has resided in Britain during these 
years. Illustrations, list of terms and 
definitions, bibliography, author’s index, 
and a comprehensive subject index, com- 
plete this most valuable book on product 
finishing by every type of paint, their 
failures, causes and remedies. 


Time and Motion Study 


said “Never in the history of British 
Industry has it been more important than 
it is today to raise the standard of effi- 
ciency. If we are to compete successfully 
in world markets we must produce the 
goods which those markets require at 
prices which people are willing to pay, 
but we must not lower our costs of pro- 
duction by lowering wages.” Seven years 
later, these words are still more true and 
one of the most obvious courses to take, 
in many mass production industries, is to 
devote more attention to systems of time 
and motion study. 

Every industry may not be suitable in 
the same degree for the application of 
time and motion study, but there is 
usually considerable room for improve- 
ment where it is utilized, and there are 
many factories where it could be applied 
with advantage. The old idea that time 
and motion study methods meant that 
everyone was to proceed on. roller skates, 
become a mechanical tool and lose all 
interest in their job except to earn their 
wages, is out of date. It is true that this 
can be the case where these methods are 
not correctly applied, or not correctly ex- 
plained to the workers. There is, however, 
no doubt that production efficiency 
demands that increased attention be paid 
to the subject 

The author describes the Rowan, 
Hasley and Standard systems and 
describes the correct running of a well- 
planned time study department. A chap- 
ter is devoted to the selection and training 
of time study personnel. Obviously, the 
system will prove faulty unless those 
responsible for its running are of the 
correct types. An interesting chapter deals 
with the use of the cine camera in time 
study work. 

One of the most interesting chapters 
for all production and executive depart- 
ments is that on the elimination of waste. 
Taking many departments individually— 
machine shop, sub-assembly lines, in- 
spection, transport, storage, cleaning, 
final assembly lines, die-casting, bakelite 
moulding, paper work, clerical, etc.—the 
author gives a number of causes of wasted 
time under each heading, and then dis- 
cusses these in fuller detail. Such items 
as bad seating arrangements, poor feeding 
from bench lines, congested gangways, 
shadows, efficient lighting arrangements, 
etc., are dealt with in all their applica- 
tions. A chapter is devoted exclusively to 
the waste that can be caused by poor 
lighting and faulty transport facilities. 

No factory executive concerned with 
output could fail to benefit from perusal 
of this book. The importance of the sub- 
ject is emphasized by the fact that it is 
understood that the M.G.W.U. are going 
to teach their shop stewards the subject 
of time and motion study. This should 
prove to be a move in the right direction. 


Modern Interferometers 
~ By C. Candler, M.A., F.Inst.P. 


7. London: HILGER AND WATTS, Lip. 
(HILGER Drvision), 98, St. Pancras 
Way, N.W.1. 1951. 6x9}. 502 pp. 
Price 57s. 6d. 


By fFohn W. 37 F.R.Econ.S., 
F.C.1.M., M.I.W. 
London: SIR ISAAC. , eae & Sons, 


Ltp., Kingsway, W.C.2. 1950. 217 pp. 

51 x 84. Price 15s. 

In his foreword to the first edition of 
this book in 1944, R. Seebohm Rowntree 


So far as is known, this is the first 
comprehensive work dealing with the 
subject of interferometers. It covers these 
instruments, their uses, and the theory 
necessary to their understanding. The 


author points out he does not deal with 
interference, and hopes that an author 
will eventually do so. 

The subject is, of course, a specialized 
one, but interferometers are now being used 
in many industries, i in addition to engineer- 
ing. In engineering they are used to 
standardize end gauges, in the manufacture 
of slip gauges, and for certain purposes in 
the toolroom. In surveying they measure 
the five-metre geodetic base, in astronomy 
they measure the separation of double 
stars and the Doppler displacement caused | 
by a radial velocity. 

In nuclear physics, an interferometer 
first resolved a hyperfine structure to 
measure nuclear spin, magnetic moment 
and electric quadruple moment. In 
chemistry these instruments will observe 
a small change in refractive index in 
liquid or gas. 

This book covers all interferometers, 
including the Michelson, Twyman Prism, 
Twyman Lens, Gauge Measuring Interfero- 
meters, the Fabry-Perot Etalon, Michel- 
son’s Stellar Interferometer, Reflection 
Echelon, Rayleigh Refractometer, Jamin 
Interferometer, etc. Other subjects in- 
cluded are Thick Plates and Thin Films, 
Ruling a Diffraction Grating, Plane 
Diffraction Grating, Concave Gratings, 
etc. 

References to published literature, old 
and new, are included very fully, and 
illustrations are provided wherever helpful. 
The book is obviously the result of years 
of work and experience and should be the 
standard reference work on this subject. 


Motor Vehicle Engine Servicing 


By A. W. fudge, oe Wh.Sc., 
A.M.I.M.E., M.S.A 
London: Sir ISAAC ae & Sons, 

Ltp., Kingsway, London, W.C.2. 1950. 

354 pp. 44 x 7}. Price 15s. 

This is another book by this prolific 
author and is a companion volume to his 
Automobile Engine Overhaul which deals 
with the maintenance of private car 
engines. This volume deals essentially 
with the maintenance and servicing of 
commercial vehicle engines. The treat- 
ment is practical, and is intended for the 
motor mechanic, motor engineer and 
operator or vehicle fleet owner. In it are 
found not only the correct procedure for 
carrying out various engine and assembly 
overhauls, but descriptions of the tools 
required to best carry out this work. 

Chapters dealing with valves and valve 
seatings, reconditioning cylinders, fitting 
cylinder liners, and reconditioning of 
crankshafts have received more detail than 
some others. This is suitable to the prac- 
tical automobile engineer who, generally, 
has had experience with most mainten- 
ance and servicing work but is interested 
in detail. A chapter is devoted to engine 
bearings, and this includes remetalling, 
but it is doubtful if enough detail could 
be presented in this space to prove of 
value to the efficient engineer who could 
do this work, and insufficient information 
is available to teach the uninitiated. A 
few pages are devoted to diesel engines, 
and the last chapter is concerned with 
trouble tracing and engine testing. The 
information given is concise but some- 
what brief, and the many illustrations are 
of great practical help. 
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Review of Recent Automobile Specifications 


A Comprehensive 


Bus body pillar 


ROVIDING a_ good §sstrength-to- 

weight factor and being relatively 
simple to manufacture, this body pillar is 
produced from sheet metal by a drawing 
or other manipulative process. The section 
is built up of two parts, A and B. Part A 
comprises spaced side walls C with folded 
marginal flanges D connected by web E. 
At the open mouth, the walls are formed 
with flanges F which may be of the same 
or different overall width as that of folded 
flariges D. Part B is of channel section 
with marginal flanges having return por- 
tions G. The two sections are slid into 
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engagement and the flanges of part B are 
closed over flanges F of part A. The 
closed flanges may be spot welded to 
secure the assembly. 

Panels may be riveted to any of the 
flanges or to the side walls C and a timber 
-_ may be fitted in the channel of part 


In alternative methods of construction, 
web E, instead of being co-planar with 
flanges D, may be slightly depressed and 
parallel to the flanges, bowed to concave 
shape, or deeply recessed, as at H, to form 
a second channel to receive a timber fillet. 
A one-piece section J may be formed by 
manipulating a tube. Patent No. 640087. 
Brush Electrical Engineering Co., Ltd. 


Independent rear wheel suspension 


3 is suggested that the current trend of 

i suspension systems relatively 
more flexible has raised, particularly, three 
major problems. 

1. As any suspension yields under a 
static stress (load) and also under dynamic 
stress (shock) a wheel moving vertically 
is displaced to the same extent by a static 
as by a dynamic stress. Thus a con- 
siderable displacement, possibly exceeding 
50 per cent of the maximum, is absorbed 
by the load. 

2. The more flexible a suspension the 
less it will oppose oscillatory movement 
around a transverse axis (pitching). 

3. Stability around the longitudinal axis 
is reduced and the vehicle is, therefore, 
prone to roll when cornering. 

This invention aims to overcome these 
difficulties by independently suspending 


each wheel and constraining it to follow 
either a straight or a curved trajectory 
which is inclined upwardly and rearwardly. 
Perpendiculars to the straight path, or to 
tangents of the curved path, form with the 
road surface acute angles x which are at 
least equal to, and preferably greater than, 
angle y formed at the road surface by the 
extension of a straight line joining the 
centre of gravity (cg) of the vehicle and 
the wheel axis. It is common in conven- 
tional suspensions for angle x to be smaller 
than angle y. 

The drawing shows the suspension in 
purely diagrammatic form: A represents 
the chassis, B a guide fixedly mounted on 
the chassis, C the slide bearing for the 
wheel and D the suspension spring. 
Resolution of the reaction to the stress due 
to static load shows that the component in 
the direction of the guide is less than the 
total reaction in the vertical direction, as 
shown at.E. Under dynamic stress, when 
the wheel meets an obstacle, there is a 
vertical component and a horizontal com- 
ponent and the resultant acts entirely in 
the direction of the guide, as at F. When 
the vertical component in the second 
instance has a similar value to the vertical 
component under static load of the same 
value, the stress upon the spring is twice 
as great. Of course, these two diagrams 
must be superimposed, as when the vehicle 
is in motion the suspension is influenced 
by both static and dynamic loads simul- 
taneously. 

When the vehicle is cornering the cen- 
trifugal force acting on the outer wheels 
corresponds to additional static load. This 
also can be resolved as indicated in diagram 
E. Consequently, the displacement would 
be less than with a conventional suspension 
and there would be less tendency to roll. 

The final diagram shows perpendiculars 
G drawn at various positions of the wheel 
and making angles x with the road surface. 
So long as these are greater than the angle 
y formed by the line joining the vehicle 
centre of gravity with the wheel axis, there 
will be a tendency during acceleration for 
the wheel to advance relative to the chassis 
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and thus for the chassis to rise at the rear. 
Conversely, during deceleration the ten- 
dency is for the wheel to move backwards, 
thereby compelling the chassis to move 
downwards. This is contrary to the 
characteristics of vehicles provided with 
conventional suspension systems. Patent 
No. 642882. L. E. W. Montrose-Oster and 
Pollopas Patents Ltd. 


Anti-pitching suspension 


Wik the relatively soft springing of 
modern suspension systems there is 
a tendency for the body to dip at the front 
when braked and to dip at the rear when 
sharply acelerated. Such force may start 
harmonic oscillations of the body about a 
transverse axis adjacent to its centre of 
mass producing the phenomenon known 
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as “pitching”. To obviate this undesirable 
feature on cars equipped with semi- 
elliptic laminated springs, it is proposed 
that the springs be secured unsym- 
metrically to the axle beam or casing. The 
shorter and stiffer portions of the spring 
are arranged between the vertical trans- 
verse planes of the two axles and are 
directly pivoted to chassis or body brackets. 

It is stated that practical tests have shown 
that in order to obtain optimum advantage 
the specific rate of deflection of the spring 
end remote from the centre of the car 
should be three times as great as the 
deflection of the opposite end. In the case 
of unsymmetrically arranged, semi-elliptic 
springs the length of the part of the spring 
remote from the centre of the vehicle 
should be at least 50 per cent greater than 
the length of the other part. A claim is 
also made that with this system the ten- 
dency of the vehicle to heel outwardly on a 
curve is also reduced and anti-roll stabilizers 
can be dispensed with. 

The diagrams indicate rear axles mounted 
in accordance with these principles. An 
unsymmetrical spring A is pivoted and 
shackled to a frame member in the usual 
manner. To obtain an increased rate of 
deflection for the end of spring B, which 
may be either unsymmetrically or sym- 
metrically arranged, remote from the 
centre of the vehicle, the connection to the 
frame may be through a resilient link. 
Conveniently this may take the form of a 
lever arm C mounted on a torsion rod D 
anchored to the frame. Suitable arrange- 
ment of the linkage can impart a progres- 
sive characteristic to the suspension which 
is of advantage in vehicles called upon to 
carry varying loads. Patent No. 641952. 
S.M6hl. (Denmark.) 
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Roller-bearing crankshaft 


HE aim of this invention is to secure 

the advantages of a roller-bearing crank- 
shaft in a relatively simple construction 
which is inexpensive to produce. This is to 
be achieved by dividing the crank webs 
into two parts, at least on one side of each 
crankpin. 

Each crankshaft part comprises a cylin- 
drical web A to receive the main bearing, 
a crankpin B for the direct mounting of the 
big-end bearing or bearings and a web C, 
substantially of rectangular section, which 
is adapted to be connected to the cylin- 
drical web of the adjacent crankshaft part. 
Before the crankshaft is assembled the 
big-end bearings are threaded over web 
part C and a local constriction at D permits 
the bearing to be correctly positioned for 
direct mounting on the pin. Adjacent 
web parts may be connected in any 
suitable manner. As shown, however, 
part C has an axial boss E which is 
registered in a recess in the adjacent 
circular web and the two parts are drawn 
together by set screws or bolts. To 
relieve the screws of torque, part C is 
formed with a longitudinal tongue F which 
is engaged in a corresponding groove in 
the circular web. 

In a modified construction a single 
forging G, with a central circular web and 
two re r web parts, embodies two 
throws. Patent No. 642774. Motor Car 
Works, National Corp. (Czechoslovakia.) 


Clutch operation 


N vehicles having the power unit 

flexibly mounted and the control pedal 
supported from the frame, operation of 
the clutch may cause movement of the 
engine and conversely movement of the 
engine may impair the sensitivity of the 
control. 

Control pedal A, mounted on a frame 
bracket, is linked by rod B to a lever C 
pivoted at its centre to the centre of 
reaction lever D pivoted on a frame 
bracket. The free end of the reaction lever 
is linked by strut E to an attachment 
bracket secured to the clutch casing. Lever 
C is connected by rod F to the usual 
clutch operating lever G. Resilient rubber 
bushings are provided at least for the 
pivotal connection at both ends of strut E 
and may, if desired, be fitted throughout 
the linkage. 

In operation, pressure applied to the 
clutch pedal is transmitted through lever C 
and the reaction of this lever is taken by 
lever D which applies, through strut E, 
a force to the power unit which balances 
that applied to the clutch operating lever. 
Patent No. 642834. Aston Martin Ltd. 
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Hard-faced valves 


ws ee withstand the arduous conditions 
under which they are to work, the 
exhaust valves of engines which may have 
to operate for protracted periods under 
heavy load are usually made of highly 
alloyed, austenitic steel and faced with a 
ring of hard material such as Stellite. 
Commonly the facing material is laid down 
as a welding deposit by a manual operation 
which has proved relatively slow and 
costly. 

The facing material in the example, 
Stellite No. 6 containing 65 per cent 
cobalt, 30 per cent chromium and 5 per 
cent tungsten, is formed as a ring A by 
casting on the “‘lost-wax”’ or other precision 
process closely to the desired final dimen- 
sions. It is ground on the inner periphery 
B to a locking taper making an angle less 
than 7 deg. with the axis and preferably 
about 4 deg. The outer periphery C is 
ground to suit the valve seat, convention- 
ally at an angle of 45 deg. 

The head of the valve proper is machined 
at D to give a press fit with the Stellite 
ring and is then copper plated to a depth 
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of 0.001 to 0.002 in. A ring of copper 
wire is placed above the junction of valve 
and hard ring to provide an excess of 
copper for the subsequent brazing opera- 
tion ; a small amount of anhydrous borax 
serving as a flux. Conventional procedure 
to effect the braze would be to heat the 
assembly in a neutral or reducing atmos- 
phere to a temperature above the melting 
point of copper (1981 deg. F) and then to 
cool in a similar atmosphere. A feature of 
the invention, however, is that superior 
results are obtained if the heating is 
carried to a higher temperature and 
sustained for about 30 minutes. This 
method causes the copper to penetrate the 
austenitic metal of the valve and eventually 
to disappear into the austenitic mass. 

It is not essential to maintain a neutral 
or reducing atmosphere after the brazing 
material has been thoroughly melted. 
Patent No. 642768. Ford Motor Co., Ltd. 
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Free-flowing exhaust duct 


he is desirable to reduce, as faras possible, 
the flow-resistance offered to the 
exhaust gases from an engine cylinder by 
the bend in the exhaust duct. To this end 
it is proposed that the duct, circular 
adjacent to the valve port, changes to a 
substantially rectilinear cross-section at the 
bend with the wall at the outside perpen- 
dicular to the plane of the port. 

The example refers to an exhaust duct 
for a two-stroke, compression ignition 
engine. From the valve seat the duct 
preserves its circular shape while gradually 
decreasing in diameter to conform with 
the Venturi shape assumed by the gases 
after they have passed the valve. There- 
after the duct is flattened on the outer wall, 
as shown on cross-sections A and B, con- 
tinuing perpendicular to the plane of the 
port. In conformity with the flattening of 
the outer wall the adjacent sides of the duct 
also become gradually more flat. With a 
slightly radiused corner at section B, the 
outer wall continues at the selected angle 
and blends with an easy curve into the 
terminal portion which is at 90 deg. to the 
plane of the port. The decrease in cross- 
sectional area occurring between sections 
A and C, owing to the presence of the valve 
stem and guide, is compensated for by 
increasing the width, perpendicular to the 
plane of the drawing, as shown in section F. 
Sections C, D and E show how the duct 
gradually assumes the shape of a rectangle 
with radiused corners. Patent No. 642808. 
N.V. de Bataafsche Petroleum Maatschappij. 
(Netherlands.) 
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